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The Association has for its object the advancement of scientific and 
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Article II. 

Proceedings. 

The Proceedings shall consist of: 
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upon each subject, to be called referee and co referee, to open the 
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not to vote upon business questions. 
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Article IV. 

Election of Members. 

Nominations to membership shall be made on the first day of the 
meeting of the Association, and shall be referred to the Council, which 
shall report those nominations which are approved by it to the next 
annual meeting for action. A three-fourths vote shall be necessary 
for election of members, but for the election of honorary members 
a unanimous vote of those present shall be required. 

Article V. 

Annual Dues, 

Each member shall pay an annual fee of ten dollars. Honorary 
members shall be exempt from fees. 

Article VI. 

Officers. 

The officers shall consist of a President, two Vice-Presidents, a 
Secretary, a Recorder, a Treasurer — all to be elected annually, and a 
Council. 

Article VII. 

Duties of Officers, 

The duties of the President, Vice-President, Secretary, and 
Treasurer shall be those usual to these officers. The Recorder shall 
secure the papers read and see that proper notes are taken of the dis- 
cussions thereon^ for the use of the Committee on Publication. 

Article VIII. 
Council. 

The Council shall consist of seven members, who shall be chosen at 
the first meeting by ballot. One, selected by lot, shall retire at the 
end of the first year, and shall not be immediately eligible to re- 
election ; another, similarly selected, shall retire at the end of each 
year, until all of those originally chosen shall be disposed of, after 
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which one shall retire each year, in the order of election, and his 
place be supplied by another. 

Article IX. 
Duties of Oouncil. 

It shall be the duty of the Council to suggest the subjects for debate, 
to consider the nominations for membership, and to report on them at 
the meeting at which they shall be balloted on. The Council shall 
also be a Committee on Nominations to 0£Sce, and as such shall pre- 
sent a report at the morning session of the last day, at the conclusion 
of which session the election shall be held by ballot. 

It shall appoint a business committee of three, who shall, with the 
Secretary, make all arrangements for the meeting, including the 
preparation of a programme. 

Article X. 

Publication Committee, 

The Secretary, Treasurer, and Recorder shall constitute a Com- 
mittee on Publication, to which shall be referred all papers, reports, 
and other matters intended for publication. 

Article XI. 

Qhanges in Constitution and By-laws, 

Proposals for changes in the Constitution and By-Laws must have 
been made at the meeting previous to that at which they are voted on, 
and the notices for which shall contain an announcement of the pro- 
posed changes; and such changes shall require, for their adoption, a 
majority vote of three-fourths of those present. 

Article XII. 

Expulsion of Members. 

A member may be expelled from the Association for conduct unbe- 
coming a physician and a gentleman. In such cases formal charges 
must be made by two members, which shall be referred to the Council 
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for recommendation. Membership shall lapse by reason of absence 
from three successive meetings without reason given acceptable to the 
Council. 

Article XIII. 

Quorum, 

Any number of members present at the appointed time of the annual 
meeting shall constitute a quorum for the transaction of ordinary busi- 
ness; but for the election of members, fifteen shall be necessary for a 
quorum ; and for the expulsion of members or for altering the Consti- 
tution and By-laws, twenty-five members shall be necessary. 

Article XIV. 
Order of Bumness. 

1. The President shall call the meeting to order and open the 
sessicn by an address not exceeding half an hour in length. In his 
absence the Vice-President shall preside, and in the absence of both of 
these officers the Chairman of the Council. 

2. The debates shall be the next order of business, and shall be 
confined to the first morning session. The two members appointed to 
open the debate shall not occupy more than twenty minutes each. 
Subsequent speakers shall be restricted to ten minutes each. 

3. Voluntary papers shall not exceed twenty minutes in the read- 
ing. In the discussion following the reading of such papers, remarks 
shall be limited to ten minutes. 

4. Demonstrations shall be provided for in the afternoon sessions. 

6. The referee and co-referee shall, whenever it is possible, send 
an abstract of their report to the Council, for distribution to members 
previous to the meeting. 

6. In the morning session of the last day, of which it shall be the 
first business, the report of the Council as a Committee on Nomina- 
tions to Office and to Membership shall be made, and ballot shall be 
held thereon. 



MINUTES 



OF THE 



THIRD ANNUAL MEETING 



OF THB 



ASSOCIATION OF AMERICAN PHYSICIANS, 

Held at Washington, B. C. September, 18, 19, and 20, 1888. 



September 18, 1888. — Morning Session. 

Thb President, William H. Draper, M.D., called the meeting 
to order at 10.80 a.m., in Ilall No. 1, Grand Army Building, and 
delivered the Inaugural Address. 

The following members were present : 

From Philadelphia : Drs. J. M. Da Costa, Henry F. Formad, I. 
Minis Hays, James H. Hutchinson, Arthur V. Meigs, John H. 
Musser, William Osier, William Pepper, Edward 0. Shakespeare, 
Wharton Sinkler, Louis Starr, James Tyson, James C. Wilson, 
Horatio C. Wood, and Edward T. Bruen. 

From New York : Drs. Francis Delafield, William H. Draper, A. 
Jacobi, E. G. Janeway, Francis P. Kinnicutt, Alfred L. Loomis, 
William T. Lusk, George L. Peabody, William M. Polk, T. Mitchell 
Prudden, Beverley Robinson, E. C. Seguin, and M. Allen Starr. 

From Boston : Drs. Reginald H. Fitz, Francis Minot, James J. 
Putnam, and Frederick C. Shattuck. 

From Baltimore: Drs. I. E. Atkinson, Samuel C. Chew, W. T. 
Councilman, Frank Donaldson, F. T. Miles, and William H. Welch. 

From Washington : Drs. Samuel C. Busey, Robert T. Edes, and 
W. W. Johnston. 

From Montreal : Drs. George Ross, James Stewart, and George 
Wilkins. 

From Cincinnati : Drs. F. Forchheimer, and James T. Whittaker. 
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From Chicago : Drs. Hosmer A. Johnson and Henry M. Lyman. 

From Albany: Drs. Henry Hun and Samuel B. Ward. 

From Pittsfield : Dr. J. F. A. Adams. 

From St. Louis: Dr. G. Baumgarten. 

From Portland : Dr. Israel T. Dana. 

From Toronto : Dr. J. E. Graham. 

From Charleston : Dr. F. Peyre Porcher. 

From Chattanooga ; Dr. James E. Reeves. 

From New Haven : Dr. James K. Thacher. 

From Colorado Springs : Dr. Edwin S. Solly. 

From U. S. A. : Dr. George M. Sternberg. 

The following foreign guests were also present : 

Drs. David Ferrier, William M. Ord, P. H. Pye-Smith, A. E. 
Sansom, F. S. Eve, and Victor Horsley, of London. 

On motion of Dr. James C. Wilson, the reading of the Minutes of 
the last meeting was omitted, and they were approved as published in 
the Transactions. 

Dr. W. W. Johnston read his report as Treasurer, which wafi 
accepted, and Drs. Prudden and Welch were appointed an Auditing 
Committee. 

Dr. William Osier, the Recorder, made an oral report. 

On behalf of the Council, the Secretary read the following : 

" The Council recommends, in view of the uncertainty in the esti- 
mated expenses for the coming year, that action on the proposed 
change of the Constitution, fixing the dues at twenty instead of ten 
dollars, be postponed till the next annual meeting." 

This recommendation was adopted, and the consideration of the 
change in the Constitution was postponed till the next annual meeting. 

Dr. W. W. Johnston then read a paper on the " Geographical Dis- 
tribution of Typhoid Fever in the United States," which was discussed 
by Drs. Sternberg, Osier, Porcher, Wilson, Reeves, and Johnston. 

Dr. James H. Hutchinson then read a paper on the " Management 
of the Stage of Convalescence in Typhoid Fever," which was discussed 
by Drs. Reeves, Peabody, Ord (London), Kinnicutt, Shattuck, Wilson, 
and Hutchinson. 

Dr. George Ross then read a paper " On Some Forms of Paralysis 
after Typhoid Fever,". the discussion of which was postponed until 
the afternoon session. 

Adjourned. 
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Afternoon Session. 

Meeting called to order at 3 p.m., by President Draper. 

Dr. Ross*s paper was discussed by Drs. Ord (London), Minot, M. 
Allen Starr, Osier, Wood, Delafield, and Ross. 

Dr. Forchheimer tben read a paper on "Fatty Heart,*' which was 
discussed by Drs. Jacobi, Kinnicutt, Shattuck, Tyson, Wood, and 
Forchheimer. 

Dr. James C. Wilson read a paper on the *' Causal Therapeutics in 
the Infectious Diseases," which was discussed by Drs. Sternberg, 
Dana, Peabody, Jacobi, Johnston, and Wilson. 

Dr. Frank Donaldson then read a paper on the ** Diagnostic Sig- 
nificance of the Presystolic Murmur," which was discussed by Drs. 
Thacher, Osier, and Donaldson. 

The Secretary then read the nominations for membership. 

Adjourned. 

September 19th. — Morning Session. 

Meeting called to order at 10.15 a.m., by President Draper. 

The discussion on the "Absolute and Relative Value of the 
Presence of Albumin and Casts, and of Renal Inadequacy, in the 
Diagnosis and Prognosis of Diseases of the Kidney," was opened by 
Referee Dr. Robert T. Edes, and Co-referee Dr. Edward Gr. Janeway ; 
and Co-referee Dr. James Tyson read a paper on the " Relation of 
Albuminuria to Life Assurance," which was followed by a general 
discussion by Drs. Jacobi, Pye-Smith (London), Kinnicutt, and 
Porcher. 

Dr. Loomis then read a paper on the " Cardiac Changes in Chronic 
Bright's Disease," which was discussed by Drs. Delafield, Peabody, 
Osier, Pye-Smith (London), and Loomis. 

Dr. Chew then read a paper on the *^ Relation between Chronic 
Interstitial Nephritis and Angina Pectoris," which was discussed by 
Drs. Peabody, Minot, and Chew. 

Adjourned. 

Afternoon Session. 

Meeting called to order at 2.35 p.m., by President Draper. 

Dr. Da Costa read a paper on the " Treatment of Valvular Affec- 

B 
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tions of the Heart," which was discussed by Drs. Shattack, Chew, and 
Da Costa. 

Dr. Baumgarten read a paper on ^' Disturbances of the Heart 
Rhythm, with Reference to their Causation and their Value in Diag. 
nosis/' which was discussed by Drs. Bruen, Edes, Osier, Lyman, 
Sansom (London), Draper, and Baumgarten. 

Dr. Thacher then read a paper on " Pulse-wave Velocity and Ven- 
tricular Close-time in Health," which was discussed by Dr. Baum- 
garten. 

Adjourned. 

Septembbr 20Tn. — Morning Session. 

Meeting called to order at 10.10 a.m., by President Draper. 

The following officers, nominated by the Council, were unanimously 
electe<l : 

President. — Dr. Francis Minot. 

Vice-Presidents. — Drs. R. Palmer Howard and S. C. Busey. 

Recorder, — Dr. I. Minis Hays. 

Secretary, — Dr. Henry Hun. 

Treasurer, — Dr. W. W. Johnston. 

Council. — Dr. George L. Peabody. 

The following gentlemen, recommended by the Council, were elected 
members : Dr. Morris J. Lewis, of Philadelphia ; Dr. D. W. Prentiss, 
of Washington ; Drs. Norman Bridge and J. N. Danforth, of Chicago ; 
Dr. C. L. Dana, of New York ; and Dr. Harold C. Ernst, of Boston 

Dr. Peabody then read a paper on "A Pin Found Imbedded in a 
Woman's Heart," with a demonstration of the specimen. 

At 10.30, in conjoint session with the American Physiological 
Society, the Referee, Dr. Seguin, commenced the discussion on the 
** Relation between Trophic Lesions and Diseases of the Nervous 
System," which was continued by the Co-referee, Dr. Wood, and 
which was followed by a general discussion by Drs. Ord (London), M. 
Allen Starr, H.P. Bowditch, Pye-Smith (England), Ferrier (London), 
Horsley (London), Seguin, and Wood. 

Dr. Miles then read a paper on the " Effect of Concussion of the 
Spine on the Reflexes," which was discussed by Drs. Edes, Osier, 
W^ood, M. Allen Starr, and Miles. 

Adjourned. 
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Afternoon Session. 



Meeting called to order at 2.35 p.m., by President Draper. 

Dr. Welch demonstrated a series of microscopical specimens of the 
thyroid gland after partial extirpation, and Dr. Prudden exhibited 
microscopical specimens of a thyroid gland from a case of myxoedema. 

Dr. Shakespeare exhibited a number of photographs of bacteria. 

Dr. Jacobi read a paper on the " Pathology of the Thymus Gland," 
illustrated by specimens and plates. 

Mr. Frederic S. Eve (London) exhibited specimens of the microbe 
of syphilis. 

Dr. Councilman demonstrated specimens, both macroscopic and 
microscopic, of "Bovine Tuberculosis." 

Dr. Sternberg then read a paper on " Recent Researches Relating 
to the Etiology of Yellow Fever." 

Dr. Dana moved that the Council be recommended to appoint the 
time of the next annual meeting in the latter part of September, 1889. 
Carried. 

Dr. Pepper gave notice that at the next meeting of the Association 
he would oifer an amendment to the Constitution requiring the Asso- 
ciation's Representative on the Executive Committee of the Congress 
of American Physicians and Surgeons to consult with the Council of 
this Association before voting on the admission of any society to the 
Congress. 

The following papers were read by title : 

" On Pulsating Pleural Effusion," by Dr. William Osier. 

"Antiseptic Medication," by Dr. Frederick P. Henry. 

"The Therapeutics of Phthisis," by Dr. Edwin S. Solly. 

" Creasote as a Remedy in Pulmonary Phthisis," by Dr. Beverley 
Robinson. 

"Continued Fevers of th? Mississippi Valley," by Dr. P. Gervais 
Robinson. 

Adjourned. 

Henry Hun, Secretary. 
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This volume of Transactions contains the papers read before the 
Association at the meeting held September 18, 19, and 20, 1888. 

The Association assumes no responsibility for the statements and 
opinions published in this volume. 
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ON THE RELATIONS OF SCIENTIFIC TO PRACTICAL MEDICINE. 

By WILLIAM H. DRAPER, M.D., 

PBornsoB or clihioal mxdioikb im the collxob or phtsioians and surqbonb, mbw toek. 



I FEEL that I should best acknowledge my appreciation of the 
object of this Association, and my sense of the honor of presiding over 
its deliberations, if I were allowed to proceed directly to the work we 
have in hand, and to conduct, as I may be able, the important pro- 
ceedings of this meeting. 

We are met as " friends in council," to present and compare the 
results of our individual experience, to discuss the questions which 
vex us, and to add something, if possible, to the enlargement of the 
science and the improvement of the art which constitute the aim and 
purpose of our lives. 

The Council has decreed, however, that there must be a formal 
introduction to this function, and, instead of following the excellent 
example of my predecessors, and showing my respect for your precious 
time, I am compelled to subject you to an infliction from which I 
would gladly stay my hand. 

I will promise, for your consolation, that my exordium shall be 
brief, and I must ask, in return, what I shall greatly need, your kind 
indulgence for my shortcomings in the task which is before me. 

The avowed object of our Association is the advancement of 
scientific and practical medicine, and it has seemed to me appropriate 
to this occasion to submit to your consideration some reflections upon 
the relations which scientific and practical medicine bear to each other. 

We may differentiate the science from the art of medicine, but we 

cannot practically dissociate them. In their ideal union they are 

1 
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interwoven like warp and woof, built into each other like foundation 
and superstructure. Scientific medicine, to be sure, is not always 
practical, but it is ever striving to become so, and practical medicine, 
though not always, in a strict sense, scientific, is constantly tending to 
that end. And yet the distinction between science and art in medi- 
cine is as important to maintain for the secure progress of both as it 
is in any other department of human activity. The scientist pursues 
science for the sake, primarily, of knowing what is veiled in obscurity ; 
the artsman cultivates science for the sake of learning how to do some- 
thing which needs to be done. In medicine, perhaps, less than in any 
other occupation where science and art are combined, has this dis- 
tinction been sharply drawn, for the reason I have stated, that 
scientific medicine is always seeking to become practical, and practical 
medicine to become scientific. More than this, the progress of science 
in medicine is largely dependent for its inspiration on the demands 
which the art is constantly making upon it for the solution of its 
problems, and the art constantly thrives by testing and correcting the 
theorems which science furnishes for the forming of its rules. 

In spite, however, of the closeness and importance of this mutual 
relation, it is necessary to remark that the worker in the science and 
the worker in the art of medicine occupy essentially distinct positions, 
and where they are combined, as they are often in a high degree in 
the same individual, the aim and the methods peculiar to each must 
be constantly kept in view. The one is a naturalist, the other is an 
artsman ; the one is engaged in searching out the ways of nature in 
disease, the other in using the knowledge thus attained in doing some- 
thing for its detection, its prevention, or its cure. The pathologist is 
interested in investigating disease uninfluenced by the disturbing 
action of remedies ; the practitioner is chiefly occupied with pathology 
as formulating the problems which devolve upon him to solve. The 
pathologist is concerned chiefly with the causes and efiects of disease, 
the practitioner is absorbed in its dynamics. It is here especially that 
the practical man necessarily becomes in a high degree a scientist, for 
it is here that he occupies a field of observation which is peculiarly his 

own. 

The pedigree of disease, the variations in its type due to race and to 
personal idiosyncrasies, the varieties and correlations of the structural 
and functional derangements which flow from one and the same con- 
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Btitutional vice, the protean reactions to food and medicine, and the 
relations of all these peculiarities to heredity, to age, to sex, to habits, 
occupations, and environment ; these constitute the special province of 
the scientific work of the practical physician, and require essentially 
the scientific spirit for their successful cultivation. 

It is manifest, therefore, that while scientific and practical medicine 
are both working toward a common end, the proper function of each 
is yet distinct and separate. 

The tendency at the present day is undoubtedly to accentuate this 
distinction and to separate the investigation of the causes, effects, and 
variations of disease processes from the art which is concerned with 
their diagnosis and differentiation as well as with their prevention and 
cure ; and yet for the reason we have just suggested this distinction 
cannot be pushed too widely, and even in a scientific point of view 
the intelligent practitioner will always be at a certain advantage as 
compared with the merely scientific man. The multiplication of 
laboratories and of workers in technical schools of physiology, chem- 
istry, and pathology is constantly increasing ; and, on the other hand, 
the enlargement and systematic development of the opportunities for 
clinical observation and experience in hospitals are progressing, not, 
perhaps, with equal step, but with a growing sense of their essential 
and independent importance. It is hardly necessary for me to point 
out the mutual advantages to scientific and practical medicine which 
have resulted from this specializing of their separate functions. 

The observations of the physician have not only suggested to the 
scientist some of the most interesting problems in biology but some of 
the most important factors in their solution. The history of pathology 
is full of illustrations, in medicine and surgery, of additions to our 
knowledge of diseases which would never have had anatomy or name 
but for the experience of practical physicians. The pages of physi- 
ology are illuminated with brilliant discoveries which had their origin 
or their confirmation in the symptomatology of disease ; and, on the 
other hand, all the advances in these sciences, and in every science 
which is tributary to our knowledge of disease, have modified in many 
ways the methods, and helped the progress of the healing art. But if 
I need not enlarge upon the advantages to scientific and practical 
medicine from the specializing of their separate functions, I may be 
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permitted to draw attention to some of the disadvantages which are 
perhaps inseparable from their independent cultivation. 

I have said that the tendency of science is always to become prao- 
tical, and it must necessarily sometimes draw premature conclusions 
from its premises. The theorems of science are often incomplete, 
seldom, indeed, sufficient to meet at once all the requirements of art. 
The only competent critic of their practical value, the only trust- 
worthy judge of the precepts which they suggest, is the practitioner 
who tests them. 

It has been truly said that knowledge, like our food, must be digested 
before we can convert it into useful energy. The facts of science are of 
no more use as materials for practical work than the ultimate elements 
of our food would be for nutrition.; they must first be transformed into 
new combinations, and then pass through a series of more or less com- 
plex changes before they can be made to yield up the force which 
makes them a power for good and useful achievements. The many 
beneficent applications of electricity, for example, have not been made 
by men who were eminent as physicians, but by men who were endowed 
with a sort of divine instinct for adapting the laws which govern this 
subtle force to the practical needs of humanity. 

From its beginning the medical art has been struggling to rid itself 
of superstitions and delusions. It has always been hampered by the 
tyranny of tradition, and in our day it is bewildered by the revelations 
of science. How to assimilate the discoveries in the etiology of dis- 
ease, in physiology, in organic chemistry, and in psychology, and how 
to make them all contribute to more exact diagnosis and more rational 
therapeutics, are the great problems which ever lie in the path and 
confront the conscience and the resources of the practical physician. 
As I have said, there is always the danger that science may become 
prematurely practical, and art, therefore, falsely scientific. It is well 
to remember that in one sense practical is always in advance of scien* 
tific medicine, and that in another it is always in its train. It is 
always in advance because it is ever referring new problems to science 
to solve ; it is in its train, because it has continually to test and digest 
the theorems which science suggests for their solution. 

There is no better illustration of this statement than that which is 
afforded by the history of parasitism, the latest and most portentous 
contribution which science has made to the theory and practice of the 
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healing art. The observations and speculations of practical physicians 
may be said to have led up to this discovery, and the revelations of 
scientific investigation have suggested the theorems which are now 
being tested by the practical physician. Already the applications of 
these theorems may be said to have reformed surgery, and to have 
given a new and hopeful direction to the rational treatment of disease, 
but it is not yet safe to affirm that the doctrine of parasitism may not 
be forging new errors in diagnosis, and beguiling us into dangerous 
paths in therapeutics. 

Bacteriology indeed affords a curious and interesting example how, 
in the cycle of human knowledge, history repeats itself, and how 
ancient ideas present themselves clothed in new forms, but revealing 
the same essential nature. For what is the germ theory of disease but 
a concrete form of the abstract idea that disease is an entity, an 
enemy that invades and destroys, that must be contended with as a 
foe, and exorcised as a demon? It is the old ^^deus ex machina'' 
come back to us to explain the mystery of disease. This time he is, 
to be sure, tangible ; we can distinguish the variety of his hosts, and 
count his battalions. He is no longer the '^ pestilence that walketh in 
darkness," and we are entering upon the crusade against him as if he 
were the cause of all our woes. He is verily become a germ of 
universal discord. 

But not only has the germ theory revived, in more exact and 
tangible form, the ancient pathology ; it has reinaugurated, as a 
natural and necessary sequence, experimental efforts to destroy the 
germ ; and as, in the olden time, the attempts to exorcise the demon 
often led to the destruction of the victim, so, in these latter days, there 
is danger lest the war upon parasites should add new and worse perils 
to their hosts. It is still possible that we may not only exaggerate the 
influence of germs in the production of disease, but the necessity also 
of destroying them, at all hazards, as the only principle involved in 
antagonizing their effects. We may well believe that we are on the 
eve of momentous changes in the healing art, resulting from discoveries 
in bacteriology, but these changes must come mainly from the inde- 
pendent and judicious application of these new ideas to the study and 
treatment of disease by the practical physician at the bedside. 

Already the relations of bacteria to the pathology and treatment of 
fever furnish an illustration of the way in which clinical observation 
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enlarges and complicates the problem which the pathologist has to 
solve. Until we know how microorganisms produce fever, whether 
by their irritation of nervoos centres, or by the increased oxidation 
incident to their multiplication, or by the development of ptomaines, 
or in some other as yet unexplained way, until we know whether the 
fever they produce, however produced, is a salutary or a dangerous 
process, to be antagonized or let alone, we are really in no better 
position to treat fever rationally than we were before the etiological 
relation of bacteria to fever was suspected. Were it not that clinical 
observation and experience are thus continually complicating the 
problem and opposing new obstacles to the precepts of experimental 
pathology, a check would not so soon have been given to the indis- 
criminate use of antipyretics and parasiticides. 

I have cited bacteriology as one illustration, out of many which 
might be given, of the independent nature and special aim of scientific 
medicine, and to show how practical medicine must pursue, in dealing 
with scientific theorems, an equally independent method in testing and 
applying the precepts which these theorems suggest. And as scien- 
tific medicine has divided and specialized its work, in the many 
departments of science which contribute to our knowledge, so practical 
medicine, by the specialization of its aims and the division of its labor, 
illustrates the independent growth and progress of the medical art. 

In the Congress which has gathered here at this time we have a 
significant acknowledgment of this fact, and an abundant confirma- 
tion, if any were needed, not simply of the mutual dependence of the 
science and the art of medicine, but of their independent developments, 
science ever seeking to solve the problems in the path of art, and art 
determining for itself its own limits and possibilities. 

We have said that there is a tendency in scientific medicine to 
become prematurely practical, and that in practical medicine the 
tendency is sometimes to become falsely scientific; the only way to 
avoid these perils seems to be by maintaining, where it is possible, 
clear ideas as to the mutual relation upon which I have insisted, and 
to encourage the independent cultivation of the science and the art. 
The fault of medical education in this country is the failure to indoc- 
trinate the principles and demonstrate the practice of clinical medicine 
along with the purely scientific knowledge which is the essential pre- 
paration for it. It is true that in our larger metropolitan schools in- 
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creasing attention is being paid to clinical instruction, but it is only 
to a limited degree compulsory, and the result is that a considerable 
proportion of the graduates in medicine are forced to begin their 
careers as practitioners with a measure of the necessary science but 
without the rudiments of the required art. Too many of them are 
such physicians as Montaigne describes when he likens them to ^^ him 
who paints the seas, rocks, and heavens, and draws the model of a 
ship, as he sits safe at his table ; but send him to sea and he knows 
not how or where to steer; so doctors oftentimes make such a descrip- 
tion of our maladies, as a town crier does of a lost dog or donkey, of 
such a color and height, such ears, etc., but bring the very animal 
before him and he knows it not for all that." 

But not only are these new-fledged doctors launched upon the 
serious responsibilities of their profession without the experience 
which would -enable them to recognize and differentiate diseases ; they 
are often without intelligence in the practical use of the means of con- 
tending with them. They are in danger, therefore, of becoming scep- 
tics in therapeutics, or, what is worse, hobbyists. Many of them drift 
into specialism, which in its largest and best sense can only be exer- 
cised by those whose eicpert knowledge and skill are based upon the 
broad and secure foundation of general pathology, and they too often 
degrade what is truly an art to the level of a craft. 

In offering these reflections upon the relations of scientific and 
practical medicine I am only too conscious that they will seem quite 
unnecessary to be spoken in the presence of such an audience as this ; 
but if any extenuation is needed for their utterance it may be found, I 
think, in the fact that we are most of us engaged more or less actively 
as teachers either of the science or the art of medicine, and it is im- 
possible to exaggerate the responsibilities which these functions devolve 
upon us. We must pursue science so as not to imperil tl^e progress of 
art, and we must cultivate art as if science were not so much its mis- 
tress as its handmaid. We may wisely recall and apply the answer 
which Iphicrates the Athenian General is said to have made when he 
was hard pressed by an orator before the people, to say what he was 
to be so proud : "Are you a soldier, a captain, an engineer, a spy, a 
pioneer, a sapper, or a miner?'* '* No," said Iphicrates, " I am none 
of these, but I command them all." So the practical physician may 
not be a very learned pathologist, an erudite physiologist, a skilful 
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chemist, or an expert bacteriologist, but he most command them all, 
and it is he who must finally, through the cooperation of all the 
sciences which they represent, perfect the most beneficent of all arts ; 
it is he who in his high mission as the servant of humanity must attain 
that wisdom which results from combining knowledge with the instinct 
and the skill for its useful application. 



ON THE GEOGRAPHICAL DISTRIBUTION OF TYPHOID 

FEVER IN THE UNITED STATES. 

Its Relation to Fevers of Malarial Origin, and to Obscure 
AND Unclassified Forms of Continued Fever. 



By W. W. JOHNSTON, M.D., 

PBOriMOE or THIOKT AKD PBAOTIOS Or MXOIOIirS Uf THE COLUMBIAJT UMITBB8ITT, 

WABHIMOTOM, D. C. 



The purpose of the present paper is to aid the study and classifica- 
tion of typhoid fever and its modifications, as they are seen in the 
United States, by defining their geographical distribution, their resem- 
blances, and their differences from other forms of continued fever. It 
is very apparent that this study and classification are by no means 
complete, nor even well advanced toward completion ; that great differ- 
ences in opinion prevail on many essential questions, as is shown in 
discussions in State and local societies ; and that the observation of 
the same phenomena, constantly repeated, does not lead to the same 
conclusions. 

As typhoid fever is the chief object of study in this paper, by 
comparison with all other forms our continued fevers may be divided 
into two classes: 1. Typhoid fever; 2. AH other continued fevers. 
In the first class would be included those fevers only which have a 
sufficient number of the characteristic symptoms of typhoid fever to 
render the diagnosis reasonably certain. In the second class are all 
forms of continued fever which have no such aggregation of symptoms, 
or which have them in modified degree. It includes malarial continued 
fever and its varieties, typho-malarial fever, atypical typhoid fever, 
thermic fever, autumnal fever, simple continued fever, etc. ; in other 
words, all forms of continued fever which are not usually recognized 
as typhoid fever. 

There are many difficulties in the way of determining how prevalent 
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typical typhoid fever is, and its relative degree of prevalence in dif- 
ferent portions of the country. These difficulties can be stated to be : 

a. The lack of full and sufficiently accurate reports of the number 
of cases and deaths. (Approximate data are found in the Greneral 
Census returns and in the Reports of Boards of Health, U. S. Army 
and Navy Reports, and in the Reports of the United States Marine- 
Hospital Service.) 

h. The diflFerences of opinion as to the nature of many of the forms 
of fever which are included in the second class ; for while certain 
symptoms are by some held to indicate the existence of atypical forms 
of typhoid fever, many such cases are returned aj9 continued malarial 
or typho-malarial, or other forms of fever. This statement is based 
upon the expressed opinions of physicians who assert that such con- 
tradictory views are held. Therefore, no matter on which side the 
error lies, and an error there must be, the correctness of all statistical 
conclusions will be untrustworthy, for the number of reported cases of 
typhoid fever will be in excess or fall short of what it should be. This 
indeterminate class of fevers constitutes a very large proportion of the 
prevailing fevers, and it makes a very great difference whether the 
statistics of typhoid fever receive or do not receive large accessions 
from it. 

In order, however, to arrive at more precise notions of prevailing 
fevers, the study should go beyond the death-rates, and beyond limited 
hospital and board of health reports. A fatal termination to a con- 
tinued fever case creates a certain bias of opinion at once as to its 
nature, and leads to the affixing of a graver title to it. It is not the 
fatal cases which are so difficult to classify, for there is the opportunity 
here for post-mortem rectification, but it is the non-fatal cases, the mild, 
doubtful forms, about which medical science is uncertain, and individual 
opinion divided. The number of deaths from typhoid fever does not 
by any means indicate its distribution, as the cases of enteric fever 
may be more numerous or less fatal where a mild type prevails, and 
more fatal and less numerous where the type is severe. All that we 
can learn from ascertaining the number of deaths from enteric fever is 
that the death-rate is higher in some localities than in others. There 
is, therefore, no way to reach any result here, except by knowing what 
individual opinions are, and upon what facts these opinions are based. 
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Hence, the following list of questions was prepared and distributed to 
physicians; the larger number being sent to malarial regions: 

1. To what extent does typhoid fever prevail in your locality and in 
your practice ? 

2. Is it more prevalent in your practice now than formerly ? 

3. Is the prevailing type severe, of medium severity, or mild ? 

4. Are the cases which you recognize and call typhoid fever, as a 
rule, well defined, having most of the typical symptoms of this disease ? 

5. Are the following symptoms usually present or not ? 

(a) Rose spots. 

(b) Tympanites. 

(c) Diarrhoea. 

d) Intestinal hemorrhage. 

e) Enlarged spleen. 
(/) Bronchial catarrh. 
Q) Delirium. 

6. What is the average duration ? 

7. Are relapses common ? 

8. What is the percentage of fatal cases ? 
What is the usual cause of death ? 

9. Do malarial fevers prevail to any great extent in your practice, 
and are they more or less prevalent than formerly ? 

10. Do you recognize a continued malarial (bilious or remittent) 
fever which can be differentiated from typhoid fever ? 

11. Do you think that the typhoid fever which you see is modified 
by malarial infection ? 

12. Do you recognize in your practice a distinct type of continued 
fever which is neither malarial nor typhoid, or one which is a com- 
pound of both — a typho-malarial fever — and what are the characteristic 
symptoms and lesions? 

From the three hundred and fifky answers returned to these ques- 
tions, a very fair conclusion can be formed as to prevailing opinions on 
this subject, and as this paper is an effort to review and classify these 
opinions, its title might very well be given as : '^A consideration of 
the geographical distribution of ideas on the subject of the continued 
fevers of the United States." 

All continued fevers were divided into two classes for comparison, 
the second class having as its type malarial fever, and, as the greatest 
difficulty lies in separating typhoid fever in its less characteristic forms 
from malarial fever of continued type, the geographical distribution of 
malarial fever will afford the best basis for the study of these differ- 
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ences. Where there is less malarial fever such differentiation is easier, 
where there is more malarial fever the diflSculties augment. 

I have in this present paper found it necessary to confine my atten- 
tion to a limited portion of the country (deferring to another time the 
study of the rest), and have selected certain areas where enteric fever 
is found with none, or with very little paludal disease, and other areas 
where malaria and enteric fever occur side by side, and where they can 
be contrasted. The maps of malarial and typhoid fever distribution 
of the census of 1880, when placed side by side, will show the distri- 
bution of mortality from these two causes, and their relations to each 
other. (Maps exhibited.) 

Three regions distinguished by differences in the mortality from 
malarial diseases (the difference being indicated in the Census Maps 
by different colors) are selected for discussion in this paper ; these 
regions are : 

I. NoN-MALARlAL REGION. — Maine, New Hampshire, Vermont, 
Massachusetts, New York (except southeast corner), Pennsylvania, 
West Virginia, Virginia (West), North Carolina (West). 

II. Sub-malarial Region. — Connecticut, Southeastern New York 
and Long Island, New Jersey, Delaware, Maryland, and the District 
of Columbia, Virginia (East), North Carolina (Centre). 

III. Malarial Region. — North Carolina (East), South Carolina, 
Georgia, Florida, Alabama, Mississippi, Louisiana, Texas, Arkansas, 
Kansas, Missouri (South), Kentucky (West), Tennessee (West). 

Region I. — Non-malarial. 

Class I. — Enteric fever of a typical character is said to prevail to 
a limited extent in this area. Seven correspondents only say that it 
is very prevalent; the majority think that it is not more frequent 
now than formerly ; and five dissent from this statement. 

The disease recognized as typhoid fever in these answers is, accord- 
ing to the greater number, well defined and typical ; that is, when the 
disease is said to have a limited prevalence the typical form of enteric 
fever is meant. 

To questions asked with a view of determining the relative fre- 
quency of the more typical symptoms, the following answers were 
made : Opinion is equally divided as to the usual presence and absence 
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of rose rash. By the majority tympanites, diarrhoea, bronchial 
catarrh, and delirium were said to be the usual and more common 
symptoms, while enlarged spleen was said to be rare. It was the 
unanimous statement that intestinal hemorrhage was very rarely or 
never found. Such unanimity of assertion is not found in regard to 
any symptom in any other region considered in this paper. 

The prevailing type is said to be of mild or medium intensity. 
The duration is given at four weeks. Only one places it at two weeks, 
eight at three weeks, and four at five weeks. All, with a few ex- 
ceptions, state that relapses are common. The percentage of deaths 
ranges from two to twenty. One-third of the answers give it as ten 
per cent. The most common causes of death are exhaustion of the 
heart and long-continued pyrexia ; death from perforation and hemor- 
rhage is rare. 

The enteric fever of this locality may be said, therefore, to be a 
fever of about four weeks' duration, rarely fatal, with many of the 
typical symptoms — rose spots, intestinal hemorrhage, and enlarged 
spleen being the least common. 

Class II. — The continued fevers in this territory which are not 
recognized as typhoid fever, are very generally disseminated and form 
the bulk of the febrile cases. They are the anomalous, doubtful, 
atypical cases which await designation and classification. They receive 
various names as bilious or remittent fever, autumnal, simple continued 
or gastric fever. 

As to the fevers of paludal origin, these reports say that they are 
very rarely seen except as an imported disease ; in the greater part of 
this area they are said not to occur at all. The absence of malarial 
influence in the causation of disease has a very important bearing on 
the study and classification of the continued fevers, which are not 
clearly typhoid. The determination of their etiology, pathology, and 
diagnosis is thereby rendered an easier matter. Such anomalous 
cases, too, become a standard for comparison for other anomalous 
fevers prevailing in undoubted malarial localities. 

While denying that malarial disease exists, yet it is stated that 
physicians in such localities speak of a "bilious fever,'* meaning, 
necessarily, a fever without malarial infection. '' We have no malarial 
disease unless imported, but have a low form of bilious fever that I do 
not recognize as typhoid." "I think I can recognize a * bilious re- 
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mittent fever ' which can be 'differentiated from typhoid fever, but I 
do not think we can trace it to a specific malarial influence.'' ^ 

" The ' bilious remittent fever ' can be distinguished by the absence 
of rose spots and tympanites and diarrhoea ; it is always attended by 
constipation."* "Its symptoms seem, therefore, to be c>f a negative 
character ; a continued fever with none of the characteristic symptoms 
of typhoid fever. More or less hemorrhage from the bowels may occur 
in these cases."^ 

In Parkersburg, W. Va., "all the forms of fever seem to be more 
or less complicated with malaria, so much so that it is almost impos- 
sible to treat it successfully without the use of quinine in considerable 
quantities."* • 

As to the nature of this so-called bilious fever, there is some differ- 
ence of opinion. The tenn " bilious " is not used by some to imply 
malarial features in its symptoms, but to qualify the disease with the 
idea of obscure nature; by others, it hints at a malarial origin. 
Speaking of this class of cases, one correspondent says that "many 
of our cases are said to start with a train of symptoms for ten days or 
two weeks, and then to change to typhoid. The only continued fever 
that we get in this locality is of a typhoid type, ranging from a severe 
to a very mild form. We never have any mixed continued fevers. 
The cases are all typhoid from the start."* 

" I have for a long time believed them (bilious or remittent fever 
and typhoid fever) to be one and the same disease."^ 

Autumnal fever " is a name given to a fever occurring in the fall 
months ; it has no symptom in common with enteric fever, except 
morning and evening slight rise and fall in temperature — the temper- 
ature does not exceed 102° ; it is usually of a mild type ; recovery is 
the rule." 

Simple or common continued fever is the name frequently given to 
these cases; its symptoms are "loss of appetite, general weakness, 
constipation, occasional chills, irregular pains in the head and back, 
continuing from two weeks to as many months."^ "Great prostra- 
tion, absence of delirium, rose spots and tympanites, very slight rise 
! of temperature, but very rapid pulse, often as much as 140."® 

' 1 Walpole, N. H. [Where names of physicians are omitted, they failed to append their signatures.] 

I * Clarkesbnrg, W. Va. s Bath, Maine, Dr. A. J. Fallen 

4 Parkersburg, W. Va., Dr. L. C. Hunt. f" Brandon, Vermont, Dr. C. W. Peck. 

« Brandon, Vermont. 7 Portland, Maine, Dr. Tbos. A. Foster. 

» Clarkesburg. W. Va. 
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Gastric fever is the designation of a 'continued fever in this region. 
The symptoms are said to be '^ sensation of fulness in the stomach, 
flatulency, nausea, vomiting, tongue thickly furred, bowels costive. I 
treated one case in which typhoid fever symptoms developed three 
weeks after the first attack (of gastric fever). The patient, forty- 
three years old, robust, became emaciated and died five weeks after 
the commencement of the disease."* 

"We sometimes have a continued fever without marked typhoid 
characteristic symptoms, called by some bilious, by others gastric, by 
others simple continued fever. These cases, as a rule, are of shorter 
duration than a well-defined case of typhoid. In them abdominal 
symptoms are absent."^ 

"In this section we have a simple (gastric? mountain?) fever, in 
which about the only symptom is fever, and which runs its course in 
about ten to twelve days.'*' 

Atypical Typhoid Fever, — Many practitioners throughout this terri- 
tory recognize fevers of slight intensity, without definite or peculiar 
symptoms, as being atypical typhoid fever. "There have been quite 
a good many cases of mild character," says one correspondent, 
" lacking the typical symptoms of typhoid, but I think significant 
enough to make me believe them due to the same poison that caused 
typical ones — simply a difference in degree as we find in scarlatina, 
measles, variola, etc."* 

"I recognize the existence of a 'continued fever* which, to me, 
seems in many cases, but not all, to be a modified typhoid — the differ- 
ence being in degree, and the etiology being a common one."* 

"I was called to see several of the cases. The physicians in 
attendance were at a loss to classify or diagnose the cases. I diag- 
nosed them typhoid fever, yet the cases that I saw were not well 
defined, not having the typical symptoms well marked. I saw no 
case that I could call a typical case of typhoid fever." *^ 

" We frequently have here a mild form of fever, called ' spurious 
typhoid,' in which there is no diarrhoea, the bowels being often con- 
stipated, but little delirium, the temperature rarely going above 103°. 



1 Dover, N. H. 

' Saranac Lake, Dr. E. L. Trudeau 

^ PortsmoQth, N. H., Dr. John J. Berry. 
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I think it almost certain that this is a genuine typhoid, but mild in 
form ; it is much more common now than formerly, and has apparently 
taken the place of the more severe type.'*^ 

Region II. — Sub-malarial. 

This region includes Connecticut, Southeastern New York, Long 
Island, New Jersey (the city of Philadelphia is at its edge), Delaware, 
Maryland, the District of Columbia, and Eastern Virginia. It has a 
malarial ratio of 30 to 49 per 1000 deaths, and Region I. (non-malarial) 
has a ratio of under 10 per 1000 ; and Region III. (malarial) a ratio 
of 50 to 70 and over per 1000 deaths. In some portions of this 
region there is more paludal disease than elsewhere, as in Eastern 
Maryland and Eastern Virginia, and as compared with the large cities 
of New York, Philadelphia, Baltimore, and Washington, this differ- 
ence of prevalence is very great. 

I have addressed but few requests for information as to predominant 
opinions in this region, because the majority of the members of this 
Society are from this region, and have either contributed papers or 
expressed their views as to the types of fever prevailing here, and 
because material for study is more easy of access. 

Class I. — In this region typhoid fever may, without dispute, be 
said to have a very general distribution. It is the continued fever 
of cities, and it has a very great rural prevalence as well. It rarely 
becomes extensively epidemic. That it has increased, and that this 
increase has been most marked in cities where malarial fevers have 
undergone the greatest diminution, there can be no doubt. This 
increase has been chiefly of clises of the so-called atypical, qr mild 
cases of typhoid, and in the paper of Dr. Atkinson^ read before this 
Society last year, and in the contributions of other members to medical 
journals, there is seen the evidence of a growing belief in the preva- 
lence of a form of typhoid fever, which is like remittent fever in its 
sudden mode of onset with chills, and which runs a course of three to 
four weeks, the temperature conforming more or less to the typical 
type, but with no cerebral or intestinal symptoms, with no rose spots, 
or with these symptoms present to a slight degree. While this is true 

1 Charlottesrllle, Va., Dr. William C. Dabney. 

2 TraDS. Asaoc. Anier. Phytiicians, p. 209, 1887. 
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of the cities and less malarial parts, it is equally true of the rural dis- 
tricts and the more malarial parts of this region. 

The reports which I have received from Eastern and Southeastern 
Virginia, show that typhoid fever is increasing in prevalence, as "in 
the country near Norfolk, where it now prevails to a greater extent than 
the old bilious remittent fever." ^ The cases called typhoid here are 
only those which present typical symptoms more or less numerous, 
and yet rose spots are rarely seen ; tympanites, bronchial catarrh, and 
delirium, are usually met with ; diarrhoea may be often absent ; intes- 
tinal hemorrhage and enlarged spleen are occasionally seen. The 
attack lasts from three to six weeks. Relapses are not common and 
the fatality varies from eight to twenty-five per cent. Death has been 
due to cardiac exhaustion ; rarely from perforation or intestinal hem- 
orrhage. 

Class II. Malarial Fevers, Atypical, Anomalous Fevers, etc. — 
The lessening of fatality from malarial disease in the cities of this 
region is proved by statistics. What the views are as to the prevalence 
of continued malarial or bilious remittent fevers may be judged by the 
views expressed by the President of this Association last year, by 
Atkinson in his excellent paper, and by Jacobi. Dr. Draper, speak- 
ing from his own experience and that of others, said that "cases of re- 
mittent fever which could easily be confounded with typhoid fever are 
not common. The cases of remittent fever which are seen in New York 
are chiefly imported from Southern ports."" Dr. Atkinson says that 
" remittent malarial fever is so simulated by the cases under discus- 
sion that the diagnosis must wait upon the crucial test of treatment. 
From beginning to end they lack the most characteristic symptoms 
of typhoid fever, and should be diagnosticated from the persistence of 
fever, its defiance of specific treatment, and their occasional depen- 
dence upon the typhoid principle."' 

If the opinions of others were to be a guide, I should say that a 
continued fever, due solely to malarial infection, is met with in the 
cities of this region as an unusual form of disease. As far as my own 
observation goes, I am entirely in accord with Dr. Draper, that prac- 
tically there is no such disease as remittent or continued malarial fever 
here. There is nothing in the history of these cases or in the result 

1 Norfolk, Ya., I>r. Herbert M. Nash. 

> Trans. Assoc. Amer. Physicians, p. 220, 1887. » Op. cit., pp. 219, 220. 
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of therapeutic tests to prove their malarial origin, and much in their 
history and complications to prove that they are all cases of enteric 
fever. 

Region III. — Malarial. 

This region comprehends the area in which deaths from malarial 
diseases occur in the ratio of 50 to 70 and over per 1000 deaths, and 
comprises the States of the South Atlantic Coast, the Gulf Coast, and 
Southwestern States. 

If malarial prevalence is compare<l with the distribution of enteric 
fever in this region, it will be seen that there is a great difference ; but 
in certain parts, as in Central North Carolina, Northern Georgia and 
Alabama, Eastern Texas, except the coast line, Southern Missouri 
and Western Kansas, typhoid fever reaches its highest ratio — from 45 
to 65 and over to 1000 deaths. So that we may say that in this 
region malarial fever reaches the highest average, and in a considera- 
ble portion of the region enteric fever also reaches its highest average. 
Outside of this region, in a strip of Western Iowa and on the coast of 
Oregon only, is enteric fever as prevalent. It may be said, therefore, 
that this is the region in which the two diseases prevail side by side 
in their greatest intensity, that here is the debatable ground, where 
doubt will be most justified in cases not typical, and where certainty 
can only come through the most careful study and observation of the 
facts. 

For convenience of studv and classification I have subdivided this 
large area into three groups : 

First group : North Carolina (East), South Carolina, Georgia, and 
Florida. 

Second group : Alabama, Mississippi, Lower Louisiana, and the 
Gulf Coast of Texas. 

Third group : Greater portion of Texas, Upper Louisiana, Arkan- 
sas, Kansas, Lower Missouri, Kentucky, and Tennessee. 

Fir»t Group. 

Class I. — In this group typhoid fever is said, by the larger number 
of correspondents, to have a limited prevalence, in a form of medium 
and mild intensity. Those who say that it is more frequent than 
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formerly, and those who say that it is less so, are equally divided 
in number. Only eight replies state that the disease appears in a 
severe form. 

It is noted that those who speak of the disease as being very rare, 
assert that the few cases which they have seen were of a severe 
type, but all, with the exception of twelve, say that the disease has 
well-defined characters, so that the diagnosis is not difficult. In 
other words, all refer, when speaking of typhoid fever, to cases more 
or less conforming to the type. So that statements as to prevalence, 
fatality, and frequency of symptoms refer to such typical cases only. 

Two-thirds reply that rose spots are infrequent; one-third, that 
they are frequent. Tympanites, diarrhoea, and bronchial catarrh are 
the more common symptoms ; delirium is as often absent as present ; 
intestinal hemorrhage is rare; enlarged spleen nearly as much so. 
The average duration is from three to four weeks, it may last five to 
ten weeks. Relapses are common, only four saying to the contrary. 
The percentage of fatal cases is given by the majority as 10 ; it ranges, 
however, from 6 to 50 per cent. Exhaustion is the most frequent 
cause of death ; perforation and intestinal hemorrhages have the same 
place in frequency. With the blacks it is more fatal than with the 
whites. 

Class II. — Misblaria, as judged by its mortality, has a great preva- 
lence in this group. In the rural portions of the South Atlantic 
region there are 70.6 and in the cities 11.5 deaths in 1000 from 
this cause. A portion of this group — parts of North Carolina, South 
Carolina, and Georgia, belonging to the southern hills and plateaus — 
has a percentage of 69.3 in 1000 deaths, about the same as in the 
rural districts of the coast. This mortality is exceeded in the Gulf 
coast. South Mississippi, and southwestern plains and plateaus, so 
that it is the region of a less fatal prevalence of the malarial fever 
than any other in the malarial region. 

The individual answers to questions state that malarial diseases 
now prevail to a less extent than formerly in this group. Nine say 
that the prevalence is the same as formerly ; only one or two suggest 
that it is more prevalent.* Throughout North Carolina, South Caro- 

1 The monnUin regions of the States in this groap are not Inoladed In this place ; they were 
considered in Beglon I. (non-malarial). 
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lina (with one exception), and Florida (with one exception) malarial 
diseases are reported as less prevnlent now than formerly. 

The belief in the existence of a continued malarial (bilious or remit- 
tent) fever is here almost universal. This fever, in its most charac- 
teristic form, lasts five, seven, or fourteen days, and for its symptoms 
has a yellow, coated, large tongue, an irritable stomach, constipation ; 
the onset of fever is sudden with chills, the temperature rises rapidly 
to a high point, has distinct remissions, with sweats. It is directly 
and favorably influenced by the quinine treatment in full doses, is 
rarely fatal, and is followed by a rapid convalescence. 

The belief in the occurrence of a fever which conforms neither to 
the type of malarial nor to that of typhoid fever, and which results from 
the blending of the features of the two diseases, is very general in this 
region. Rather more than half of those who have replied to this 
question express the belief in the existence of a ti/pko-malarial fever. 
Some express a quasi-belief, or admit their inability to decide the 
question. Nearly one-half believe that the two diseases always appear 
distinctly differentiated by their symptoms ; that all fevers which occur 
are either typhoid or malarial fever ; and that there is no such disease 
as typho-malarial fever. The argument here adduced for the belief 
in typho-malarial fever is entirely a symptomatic one ; it is not based 
upon post-mortem study, because typho-malarial fever is rarely fatal. 
And it will now be seen what the symptomatic features are which lead 
to the recognition of typho-malarial fever as a distinct disease. 

The symptoms of typho-malarial fever, as they are reported to me, 
can be arranged under three heads : 

a. Symptoms given as indicative of typho-malarial fever, in which 
there is more or less resemblance to the symptoms considered charac- 
teristic of malarial fever. 

High temperature in the onset generally preceded by chills. 

Irregular or repeated exacerbations of fever. 

Marked remissions, but less distinct in proportion to the intensity 
of the fever. 

Gastric irritability. Vomiting of bile. 

Hepatic congestion. Jaundice. Splenic enlargement. 

Constipation. 

Aching pains in the extremities and spine. 

Absence of rose spots. 
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Tympanites. 

Sometimes delirium. 

Fever process not controlled by anti-malarial treatment. 

Lasts from three to six weeks. 

Rare fatality. 

b. Symptoms reported as indicative of typho-malarial fever, in 
which many of the symptoms more nearly resemble those of typhoid 
fever than of malarial fever. 

Sometimes chills. Rapid rise of fever. 

Morning remissions. 

Tongue dark brown in middle, red on edges, and dry. 

Tympanites, tenderness, and iliac gurgling. 

Diarrhoea. 

Intestinal hemorrhage. 

Bronchial catarrh. 

Muttering delirium. 

Rapid decline of fever with profuse perspiration. 

c. Symptoms in early stage of illness indicating malarial disease, 
later assuming the character of true typhoid fever. 

Another variety of the group is said to have an onset like that 
described, with marked matinal remission and perspiration ; after a 
few days the disease ^'assumes a typhoid type;" the fever becomes 
continued, and the more characteristic symptoms of typhoid appear. 

These three divisions contain the symptoms which are considered 
to form the basis for the diagnosis of typho-malarial fever. In the 
first division the grounds for the theory of a typhoid element must 
rest upon the facts of the long duration of the fever, notwithstanding 
the administration of quinine in antipyretic doses. 

In the second division the evidences of a malarial influence are the 
sudden onset with chills, the more rapid rise of fever, the remissions, 
which are sometimes marked, and the rapid decline of fever with 
perspiration. 

In the third variety the onset with exacerbation and decided remis- 
sion with perspiration is the only peculiarity. 

It has been stated that many observers in this region do not accept 
typho-malarial fever as a distinct pathological entity. One says: 
" The disease which some physicians call typho-malarial fever is, I am 
satisfied, nothing more nor less than continued malarial fever. . . . 
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In my experience, where typhoid symptoms occur in all cases, genaine 
typhoid fever is present, and the malarial affection must be excluded/'^ 
Other observers state that they have never seen cases which partook, 
at the same time, of a malarial and typhoid element, and that in cases 
thus recognized, and in localities in which the existence of regular 
typhoid fever is not thought to appear, the characteristic typhoid 
lesions of the intestinal glands have been found ;' and many assert 
that all cases which they see can be classed as enteric or as malarial 
fever. 

**The cases of fevers which prevail here (Brunswick, Ga.) are not 
well-defined cases of typhoid fever, but bear sufficient resemblance to 
true typhoid in duration, to be classified with it rather than with true 
malarial continued fever, over which medicine, as to duration, usually 
exercises a controlling influence/' This fever has sometimes rose 
spots ; but the symptoms most commonly met with are slight tympa- 
nites, constipation, slight bronchial catarrh, and delirium (not severe) 
at some stage. The spleen is not at all enlarged, or slightly so ; there 
may be hemorrhage from the intestines. The duration is two to four 
weeks ; the most usual being four weeks. These cases are generally 
called typho-malarial, and when of short duration are said to be bilious 
remittent.* 

Atypical Farms of Continued Fever; Unclassified. — Observers in 
this region report the prevalence of a fever of a negative character 
which has neither the symptoms characteristic of typhoid nor of mala- 
rial fever. This fever is said to have no intermissions nor remissions, 
and generally quinine has no effect. Yet the only symptom resembling 
typhoid . is the continued fever. The tongue, in some of the cases, 
will remain normal ; the appetite fair ; bowels regular ; no spots ; 
still a temperature from 102° to 103.5° F. will persist for twenty 
days or more. The majority of these continued fevers will have one 
or two features of typhoid.* 

Another correspondent recognizes " a distinct type of continued 
fever differing pathologically from both typhoid and malarial fevers. 
It occurs where malarial fevers are unknown in these pronounced 
forms ; is not amenable to quinine ; exhibits no splenic enlargement ; 
no marked tendency to periodicity. It is not attended by rose-spots. 
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diarrhoea, abdominal distention, hemorrhage from the bowels, nor, as 
a rale, delirium."' 

Cases of continued fever of this character, lasting from ten days to 
three weeks and longer, which are not thought to be typhoid, because 
they do not have the characteristic symptoms of enteric fever, and not 
believed* to be malarial because they occur where malaria is absent, 
have none of the characteristic symptoms of malarial disease, and resist 
the action of, or are aggravated by, quinine.' The highest temperature 
is not infrequently in the beginning of the attack ; it pursues a regular 
course with slight morning remissions and evening exacerbations, but 
with a gradual daily decline until normal temperature is reached.' 
Recovery is the almost invariable result. In these negative cases an 
autopsy has revealed sometimes the lesions of typhoid fever, much to 
the surprise of the physician.^ 

Another correspondent says, "We have a continued fever (not 
malarial) very prevalent at times, and there is a general tendency to 
call this fever typhoid, but there is an absence of the characteristic 
symptoms of typhoid, as rose-colored spots, tympanites ; constipation 
is generally the rule ; and there is a great tendency to relapse, particu- 
larly when there has been any error in diet, the relapse often proving 
&tal. This fever is called typhoid by many practitioners, particularly 
after it has proved fatal. Quinine has no effect upon it, save when in 
large doses at the commencement, when it depresses the fever. It is 
not complicated with malaria as a rule." 

A continued fever has been described by Dr. Porcher, of Charles- 
ton, as "gastric remittent,'* or "irritative fever;" there is no mala- 
rial element in it, and it is not influenced by quinine. It is dis- 
tinguished by « red pointed tongue, and is seldom, if ever, fatal if 
recognized and properly treated. 

Second Group 

Class I. — The Census of 1880 shows that in this group the ratio of 
deaths from typhoid fever averaged 27.7 per 1000 deaths. This is 
higher than in Region I., which had a death-rate of 24.03, and 
higher than in Region II., which averaged 17.3. The high rate, how- 
ever, in this group was due to the ratio of 41.9 in Central Alabama, 

1 Columbia, 8. t?., I>r. A. N. Talley. > Greensboro, Ga., Dr. J. H. Gheestlng. 
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and Central and Northern Mississippi. For the Gulf Coast Region 
proper the death-rate was only 7.7 in the urban, and 30.6 in the rural 
population. The Gulf Region, therefore, furnishes a lower death-rate, 
19.1 (combining the city and rural ratio), than is to be found in any 
other of the regions — the ratio in cities of 7.7, being lower by 2.4 
than the next lowest ratio of 10.1 in the Middle Atlantic Region. 
A similar conclusion can be drawn from an estimate of the number of 
cases of typhoid fever in this region as compared with the total cases 
of disease. According to the statistics of the Marine-Hospital Service, 
the percentage of enteric fever to all cases admitted here was 0.1. In 
one other region — the Mississippi — the percentage was the same, but 
in all the others it was higher, being 2.05 in the North Atlantic, and 
0.3 in the South Atlantic Region. 

The belief in the rare occurrence of typhoid fever, or of the assem- 
blage of symptoms usually recognized as necessary to the diagnosis of 
typhoid fever, is almost universal in this subdivision. Such replies 
as: "in fourteen years I saw only two cases of what I consider real 
typhoid fever ;*'^ " I have treated about only a dozen cases in nine- 
teen years;"' "in a practice of twelve years I have never seen a 
typical case of typhoid fever ;"^ are frequent in the reports from 
Alabama. By some the disease is said to have undergone a change 
to a mild type, " none of the typical symptoms is found generally 
present." * In Mississippi the reports are to the same effect. " Text- 
book typhoid fever is rare, or unmixed typhoid is not believed to 
exist." " In an experience of thirty-five years I have never seen a 
true type of typhoid fever as described in the books;"* "I have 
never seen but one typical case of typhoid fever during my eight 
years' practice."^ " There is no typhoid fever in this vicinity. I 
have seen one case in thirteen years." ^ "In an extended practice of 
eighteen years I have met with what I consicler no typical case of the 
above fever as described by Louis."® " In twenty-five years' practice 
I have met with only six cases of typical typhoid fever. "^ 

In Louisiana the disease is still more rare, as the following testi- 
mony shows: "I do not believe I have seen, on an average, one a 
year for the last thirty-three years."*" " I have never met with a case 
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contracted here, in a continuous practice of twenty years in different 
localities in North Louisiana/' ^^ I have seen one case in a native in 
three years in a total of 4500 patients."^ "I have observed during 
seven years about 20 cases presenting the pyrexial nervous and ab- 
dominal symptoms of typhoid fever." ^' It is not a generally accepted 
doctrine among the physicians of subtropical and tropical regions that 
typhoid fever exists in such localities at all. In Southwestern and 
Southern Louisiana it may exist in a sporadic form ;"^ as post-mortem 
and clinical studies have clearly proven. ^^ I have never seen a genuine 
case of typhoid fever in the State, except cases imported from some 
other State, or from across the water."* 

There are two sides to this question, and it is not admitted by all 
that typhoid does not exist, or that it is very rare. In South Louis- 
iana, where it is thought by some never to appetr, it occurs among 
the natives, and its typical lesions are found in fatal cases. 

As regards the symptoms, twenty-five say that rose-spots are not 
usually present, and thirteen have the opposite opinion. Tympanites 
and diarrhcea are the only symptoms upon which a majority unite 
as common. There is an exact division of numbers in deciding as 
to the usual presence or absence of bronchial catarrh and delirium. 
Only four have met frequently with intestinal hemorrhage ; enlarged 
spleen has been more frequently seen, but it is not a usual condition. 
Those who give percentages say that rose-spots occur in 10 or 15 per 
cent, of cases ; tympanites in 20 per cent. ; diarrhoea in 50 per cent. ; 
bronchial catarrh in 50 per cent. ; delirium in 20 per cent. 

The usual duration is stated to be from three to four weeks , the 
latter being somewhat more common. Some cas^s last 5 weeks, a 
few 8 or 10, and a duration of one week has been noted by one phy- 
sician. Relapses are very rare ; seven only report that they are com- 
mon. The percentage of fatal cases is given by different observers as 
follows : One places it per cent. ; one at 2 per cent. ; one at 3 per 
cent. ; one from 3 to 5 per cent. ; two at 4 per cent. ; three at 5 per 
cent. ; one at 5 to 10 per cent. ; one at 6 per cent. ; one at 8 per 
cent. ; two at 8 to 10 per cent. ; three at 10 per cent. ; one at 16 per 
cent. ; three at 20 per cent. ; one at 20 to 25 per cent. ; one at 33 per 



1 New Orleans, La., Dr H. B. Carter. « New Iberia, La., Dr. Hebert. 

' Riuton, La., Dr. F. M. McCormick. 
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cent. ; one at 40 per cent. (Jackson, Miss.) ; one at 80 per cent. (New 
Orleans). 

The most frequent cause of death was exhaustion. The typhoid 
fever of this region may be said, therefore, to be a continued fever of 
quite limited prevalence, and not increasing, having no great intensity 
in its manifestation. Its chief symptoms are a continued febrile move- 
ment, with diarrhoea and tympanitic distention of the abdomen ; rose 
spots are not seen in most cases. Enlargement of the spleen is rare, 
and the graver complications, as intestinal hemorrhage and perfora- 
tion, are still more rare. The attack lasts from three to four weeks, 
and relapses are quite uncommon. Death occurs in a small percentage 
of cases ; the smallest death-rate in the United States from this disease 
being found in this group. 

Class II. Malirial Fever; Typho-malarial Fever ^ etc, — Fevers 
of paludal origin are diminishing in this group. *To this statement 
there are eighteen contrary assertions ; nine that this prevalence is 
the same ; and nine that it is greater than formerly. They have, how- 
ever, a very marked general distribution. The census of 1880 shows 
the high mortality in this group of 75.04 i^i 1000 deaths, excluding the 
cities of the Gulf Coast ; in the cities it is 60.9. The highest mor- 
tality anywhere in the group is 85.6, in the lower Mississippi Region. 

The ratio of prevalence of, malarial disease in the U. S. Army was 
much higher in this group than elsewhere ; the Gulf Coast having a 
ratio of 304.05, and the region north of the coast of 512.87 in 1000 
effective force. 

In the Gulf District there were 513 cases of malarial disease in a 
total of 2775 cases in the Marine-Hospital Service in 1876, and 1174 
malarial cases out of a total of 5011 in 1887, a percentage of 18.4 in 
1876, and of 23.4 in 1887. 

Remittent fever is believed to be a common form of fever in this 
group, and to be readily differentiated from typhoid fever ; there are 
sixty-two answ^ers in support of this opinion ; seven answers are partly 
negative. It is said by some to constitute the greater part of all the 
cases of continued fever; by some to be the only form of continued 
fever prevailing.^ The negative answers do not say that remittent 
fever does not prevail, but that it is of such short duration and so gen- 

1 GaatoD, Alabama. 
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erally and quickly cured bj quinine, that it does not merit the name 
of continued fever, and can never be confounded with enteric fever. 

As there is so little recognized typhoid fever in this group, the com- 
parisons are generally made between remittent and typho-malarial 
fever; the latter is distinguished by having a higher temperature, 
with a greater tendency to gastric disorder and cerebral congestion, 
and a greater fatality. It does not usually resemble typhoid in any 
particular except in its duration. 

Sometimes ^'malarial remittents have some of the symptoms of 
typhoid fever," and more than one report says that the prevailing 
fever in the group is adynamic remittent fever resembling typhoid, 
but distinguished from it by the absence of rose spots and other 
pathognomonic symptoms ; tympanites and sometimes diarrhcea occur. 
Doubt is expressed sometimes as to whether this fever is typhoid 
fever complicated by malaria, or malarial continued fever of adynamic 
type. 

In regard to the existence of a distinct type of fever which is 
neither malarial nor typhoid, conclusions are equally divided in favor 
of and against this theory. Nearly one-half of the replies assert that 
typhoid fever is modified by the malarial poison, or that there is a 
continued fever to which the name typho-malarial can be properly 
applied. About one-half of the correspondents say that all the con- 
tinued fevers which they see are either malarial or typhoid, and that 
there is no hybrid or blended disease. Others contend that typhoid 
is complicated by malaria, not changing the type or giving it any new 
nature. 

The faith in typho-malarial fever is a confident one, and is based 
upon the coincidence of symptoms which are found in typhoid and in 
malarial fever, but the symptoms are not aggregated in any fixed 
number or association. Various groups of associated symptoms are 
given by correspondents. 

Groups of Symptoms given as Indicative of Typho-malarial Fever : 

1. Headache. 

Pains in spine and extremities. 

Anorexia. 

Marked remissions in fever. 

Vomiting of bile — jaundice — enlargement of liver. 
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Iliac tenderness ; gurgling. 

Tympanites. 

Rose spots. 

Carphology — subsultus tendinum. 

Early prostration. 

2. Rapid rise of fever, remissions, and exacerbations.- 
Tympanites. 

Constipation or diarrhoea. 

Intestinal hemorrhage. 

Muttering delirium. 

Rapid decline of fever, with profuse perspiration. 

3. Continued fever, morning remissions. 
Gastric irritability. 

Hepatic and splenic enlargement. 
Absence of rose spots. 
Constipation. 

4. Continued fever, with a course resembling typhoid fever. 
Constipation. 

Absence of rose spots, tympanites, diarrhoea. 
Nervous disorders. 
Death rare. 

5. The only distinction made by some is based on the height of tem- 

perature. "A temperature of 103° in the forenoon to 104° or 

slightly higher in the afternoon ... we call typhoid fever, while 

(and these are much more numerous cases) if the temperature 

ranges under, and especially if much under, the degree noted, 

we call it typho-malarial fever." * 

But few records of autopsies in cases of malarial fever have been 

received. "In the few cases in which autopsies have been held, the 

lesions are very similar to those in typhoid fever ; hemorrhage from 

the bowels has been a fatal symptom in some cases in which autopsies 

have been denied."* 

The various grouping of symptoms is an evidence of the difference 
of opinion as to what constitutes a typho-malarial fever in the expe- 
rience of different observers. There is no difficulty in believing that 
a modification of the typhoid state by malaria, or of a malarial basis 

1 Union Springs, Alabama, Dr. C. H. Franklin. 
s Shreveport, Louisiana, Dr. Tbomaa J. Allen 
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by typhoid infection, may present itself in a very great range of in- 
tensity and with every variety of associated symptoms. The argument 
to disprove the existence of typho-malarial fever as a distinct patho- 
logical entity, must be based upon our present knowledge of fever 
processes and on pathological anatomy, and must determine whether 
there is a necessity to sustain a separate place for such cases, or 
whether they can be referred to typhoid fever or adynamic malarial 
fever. 

The believers in typho-malarial fever are nearly evenly balanced 
by those who do not accept the hybrid or combination theory of nature 
or symptoms. Such replies as, " there is no such disease as typho- 
malarial fever,'* are very common in this group. *'If I thought so," 
one pnysician says, *'I would treat these cases with quinine, thereby 
eliminating the malarial element and converting the case into one of 
pure typhoid."^ " The term is a misnomer.'* * " I am not sure that 
such a fever exists." ^ "Therein© such disease as typho-malarial 
fever. I have vainly sought for a single case of the disease."* 

Atypical Typhoid Fever; Simple Continued Fever; Thermic 
Fever; Fevers of Doubtful Nature, — The fevers so far considered 
have some right to the titles given them in the presence of features 
more or less resembling typhoid or malarial fever, separate or in con- 
junction. This is true of all the varieties mentioned, except those 
included under the fourth and fifth groups of symptoms, called typho- 
malarial fevers. These were negative pictures which are called typho- 
malarial because they resemble neither typhoid nor malarial, the 
designation implying that the infection by two poisons brings about 
a neutralization of their virulence, and that each subdues the active 
hostility of the other. 

Fevers of this negative character are called by other names, how- 
ever, in this group of States. One form constitutes the prevailing 
fever in this locality, so that if a name and a pathology could be found 
for it, the proper classification of all the forms might be considered as 
finished. The typical typhoid fever being fixed by its rose spots and 
associated nervous and intestinal symptoms ; typical malarial remittent 

1 Taacumbia, Alabama, Dr. E. P. Band. 

> Greeniborougb, Alabama, Dr. William C. ATery ; and Tnskegee, Alabama, Dr. William J. Qautler. 

s New Iberia, Louisiana, Dr. TIebert. 

4 Natchez, MiisiaBippi, Dr. N. L. Guice. 
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by its short duration, exacerbations and remissions of bodj-heat and 
sweats, and by its subjection to the quinine treatment ; and typical 
typho-malarial by the combination of the more typical symptoms of 
both of these. There is but one other form to be classed, and that 
one the most diffused and the least fatal in the Guff Region^ espe- 
cially in Louisiana, 

It is very clear that those who speak of typhoid fever as being rare 
in this locality refer only to the well-defined cases with characteristic 
symptoms, but there is a large class called by various names, as 
in Louisiana, Louisiana fever, atypical typhoid fever or mild malarial 
continued fever, which prevails in the autumn, lasts from two to four 
weeks or longer, and has as its chief symptom continued fever, with 
slight morning remissions (the morning rise being higher than evening, 
in some cases ranging from 101° to 103.5°), with no eruption or intes- 
tinal symptom, without nervous manifestation, and often without loss of 
appetite throughout the attack. The tongue is white or dark coated, 
not red and pointed. The patient does not have the facial expression 
of serious illness, as in enteric fever, nor the flushed face of remittent^ 
There is no aching in the back and joints, or extremities. Conva- 
lescence is very tedious, often marked by great and prolonged debility, 
*' the patient has to learn to walk," and is not well for weeks or 
months.^ This fever prevails in Alabama, Mississippi, and Louisiana. 

That careful and accomplished observer Dr. Guiteras^ has made a 
study of fevers of this group which *'are characterized by the exist- 
ence of fever and the absence of specific symptoms," and has found 
them to prevail where there is no malaria and no enteric fever, and he 
concludes that they are due to a " disturbance of the nervous appa- 
ratus which controls the heat functions of the body," the exciting 
cause being the prolonged and excessive heat of semi-tropical countries. 
The temperature charts of these cases do, indeed, show that the tem- 
perature variations are not like those of typical typhoid fever, but 
they do not differ materially from many cases of enteric fever which 
we see in other regions. The autopsies which he has recorded are too 
few to base any conclusions on, and although his facts have weight, 
they are not yet numerous enough to lead to the adoption of his views. 

1 Camden, Ala., Dr. It. E. Starr ; Tuscunibia, Ala., Dr £. P. Band ; Coalburg, Ala., Dr. J. M . Arm> 
■trong; Birmingham, Ala., Dr. T. L. Robertson; Tuskegce, Ala., Dr. Wm. I. Gautier; New Orleani^ 
Dr. H. B Carter, Dr. W. Page Mcintosh, U. S. M.-H. 8. 

2 U. S. M.-H. S. Bejjort, 1885 
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The conclusion from the study of the fevers of the Gulf States is 
diat typical typhoid fever is rare, that malarial fevers are rife, and 
that atypical, mild continued fever, without characteristic symptoms,, 
is a very prevalent form of disease. 

Third Group. 

This group includes the region of the southwest central plains 
and plateaus, with portions of the prairie region and the western 
plains, and covers the State of Texas (except the coast region), Middle 
and Northern Louisiana, Arkansas, Lower Missouri, all of Kansas, 
and part of Kentucky and Tennessee. 

Class I. — The report of the U. S. Army for 1887 shows that the 
highest admission rate for typhoid fever in the year was in this region 
at Fort Davis, Texas. It was 49.8 per 1000 of mean strength. The 
second was also in this group at Fort Riley, Kansas, of 25.1 ; the 
third at West Point, N. Y., 21.1 ; and the fourth, just north of this 
group, at Jefferson Barracks, M!o., of 15.6. 

.This group has furnished me with a large number of very inter- 
esting papers, giving a statement of facts and opinions, which would 
require a very lengthy and thorough analysis to do them justice and 
to extract from them all the valuable testimony which they contain. 

Typhoid fever, in its typical character, is believed to be a rare dis- 
ease by the large number who have replied on this point. Fifty-five 
say that it is limited in prevalence or very rare — twenty-seven only 
admit any extended prevalence. Such statements as " have seen four 
cases in fourteen years," "three in nineteen years," "one in six 
years," "two in seven years ;" "it forms five per cent, of all fevers," 
or " two per cent, of all fevers in fifteen years' practice ; " " we seldom, 
if ever, have true typhoid fever." ^ "We do not have genuine typhoid 
fever in this locality."^ "We. have no typhoid fever here."^ 
" Have never seen a case of enteric fever in this section. We have 
a low form of continued fever but it possesses but few of the charac- 
teristic symptoms of enteric fever."* He does not give a name to thia 
fever. 



1 OreenTille, Texas, Dr. S. B. ]>ann. * Sulphur Springs, Texas, Dr. E. P. Benton., 

s Hillsburough, Texas, Pr. U. B. Kennedy. * Waco, Texas, Dr. R. W. Park. 
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'^ We have no typhoid fever in this section ; nor have we had since 
1870, in which y^r it was imported by immigrants from Georgia." 
^' The prevailing fever has many symptoms resembling those of 
typhoid." " We never have rose-colored spots, and seldom, if ever, 
have the low muttering delirium . . . the temperature is out of 
all proportion to the pulse. The temperature may be 104.3°, while the 
pulse-rate will be as low as 60 ; indeed, I have seen it as low as 40." 
'^ There is also less pain in head, no diarrhoea, none of the ochre- 
colored stools. It lasts twenty-three to thirty days, may continue 
eight or nine weeks attended by symptoms of mental disturbance." ^ 

"I have been doing an extensive rractice for eleven years and have 
seen no case of genuine typhoid fever daring that time."* All fevers 
are malarial in nature, there is a '^ continued malarial remittent." 
*'It is of veiy rare occurrence. A typical case in this section is 
almost a curiosity. Cannot classify the prevailing continued fever."' 
" In eight years of practice here, have seen six cases, four hospital 
cases, seamen from Philadelphia, of which two died : among residents 
of city, not a typical case."* "Do not have any genuine typhoid 
fever here, malarial fevers are the chief febrile diseases we have."* 
" Have seen but two well-marked cases in a practice of seven years."* 
*' I have not seen a typical case of typhoid fever for several years."'^ 

It is an invariable rule that where typhoid fever is said to occur 
rarely the physician states that he " does not pronounce a case typhoid 
unless it is nearly a typical case."* 

Views of prevalence differ in the same localities. Where it is said 
by some to be " rare," by others it is said to prevail extensively with 
characters sufficiently well defined to render the diagnosis possible. 
There is not so much difference as to facts but as to their interpre- 
tation, as to what is the degree of typical manifestation which justifies 
the diagnosis of typhoid fever. 

There are thirty-two replies to the effect that typhoid fever is more 
widespread than formerly, and forty-five that the cases have not 
recently increased in number. It not only is said to have become 
more prevalent, but the cases are now typical, as in Kentucky and 



1 Whitney, Texaa, Dr. R. O. Williams. 
» GalTMton, Texas, Dr. W. C. Fisher. 
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Kansas.' Eighty-one regard the prevalent form as having a moderate 
or mild intensity ; while twenty-seven think the type is severe. 

The cases recognized as typhoid fever in these enumerations are 
said by fifty-three to have most of the typical symptoms ; twenty say 
that the disease is not well defined. The symptoms most commonly 
met with are tympanites, diarrhoea, bronchial catarrh, and delirium ; 
there is a great unanimity of opinion on these points. Rose spots are 
not usually seen in the opinion of forty-seven, while twenty have the 
contrary view. A small majority think that enlarged spleen is not 
common ; intestinal hemorrhage is said by fifty to be uncommon, and 
by twenty to be frequently met with. The actual figures cover a wide 
range. The percentage of the rose rash runs from 10 to 50 ; tym- 
panites from 33 to 100 ; diarrhoea from 30 to 50 ; intestinal hemor- 
rhage from 3 to 10 ; enlarged spleen from 30 to 40 ; bronchial catarrh 
from 12 to 50 ; delirium from 3 to 80. But the majority give tym- 
panites and diarrhoea a percentage of over 50 ; bronchial catarrh and 
delirium over 25 ; enlarged spleen over 30 ; and intestinal hemorrhage 
under 10; the percentage of rose spots is given below 30. The 
duration is given at three, four, or five weeks ; one-third have fixed 
upon each of these periods, so that opinion on this point is about 
equally divided. The shortest duration is said to be two weeks, and 
the longest eight to ten weeks. Relapses are not common ; if we 
accept the assertion of nearly sixty physicians, only eight believe they 
frequently occur. 

The fatality of the disease is said* to be low. The actual figures 
range from 8 to 66 per cent. ; but the larger number of percentages 
are below 10, and one-half of these below 5. 

A considerable portion of this area — the southwest central plains 
and plateaus — has, in the census year of 1880, the very high ratio of 
48 in 1000 deaths from all causes ; this is higher than in any other 
group which is represented. The next highest death-rate is 46.7, in 
the south-central Appalachian region — a part of the non-malarial group 
— and covering the mountain area of Pennsylvania, West Virginia, 
Virginia, Tennessee, North Carolina, North Georgia, and Alabama. It 
is higher than the South Atlantic and the Gulf Coast, which is 30.6, 
and that of the greater part of South Carolina, Georgia, Alabama, 
and Mississippi, which is 41.9. 

I Wichita, Kansas, Dr. H. H. Fabrique. 
3 



84 JOHNSTON, 

The cause of death is stated, in more than fifty reports, to be ex- 
haustion of the heart, or general exhaustion from fever, etc. ; intestinal 
hemorrhage and perforations are not infrequent; other causes are 
pneumonia, hyperpyrexia, cerebral congestion. 

Class II. — Malarial fevers prevail to a great degree throughout 
this area. But that they are not as widely spread as formerly is the 
opinion of the largest number. Twenty say they are more prevalent ;. 
thirteen that they are the same as formerly. As malarial fevers disap- 
pear, typhoid increases ; this is a common statement. '^Our fevers 
were almost altogether of malarial character, but seem to be growing 
less, '.md typhoid fever is becoming more prevalent."* We have less^ 
paludal disease now than formerly, is an oft-repeated answer. As a 
sample of this, I will quote as follows : '*' We have mu€h less malarial 
fever in this country than is generally supposed, "even by practitioners 
of medicine, who thus unnecessarily use large doses of quinine." *^ 
Per contra^ it is said ^' that the majority of our fevers are malarial. 
Probably eighty per cent, of the prescriptions contain quinine, and 
about as large a per cent, of our sickness is benefited by quinine."* 

To the question as to whether a continued bilious, or remittent 
malarial fever was recognized which could be differentiated from 
typhoid fever, there were sixty-nine affirmative and three negative re- 
sponses. The answers in the negative came from Eastern Texas, 
and Louisville and Danville, Kentucky. 

The simplest form of malarial fever described by correspondents is- 
one lasting from six to fifteen days, distinguished by rapid rise of fever 
to a high point, with decided morning remissions, headache, and pains in 
the limbs, tongue thick, with a white coating, thirst, anorexia, epigas- 
tric tenderness, with vomiting and usually constipation. Quinine makes- 
a decided impression and shortens the attack. Other definitions and 
descriptions are: "A continued fever, 'with liver and splenic compli- 
cations,' is called a malarial continued fever." " Malarial fevers often 
assume a typhoid character." 'A continued malarial fever prevails 
in Texas and elsewhere, which is called by common consent typhoid." 
" Some physicians diagnosticate typhoid, but such cases do not present 
the diagnostic symptoms of typhoid fever."* This form "has slight 

1 Clinton, Kentucky, Dr. George Beeler. 9 St. Louis, Miacouii, Dr. P. G. Robloeon 
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elevation of temperature in the morning, with an evening exacerbation. 
It runs its course in from one to eight weeks, and ends in recovery.''^ 
^^ The absence of rose spots, iliac tenderness, and diarrhoea distinguishes 
it ; the other symptoms, enlarged spleen, bronchial catarrh, delirium 
sometimes exist."^ ^^A great many so-called cases of typhoid fever 
are nothing but continued malarial fever."' 

The existence of a continued malarial fever is absolutely denied by 
some in cases in which quinine has no effect. *' I do not believe '' one 
correspondent says, " we ever meet with a continued bilious malarial 
fever, after the administration of quinine, without abating fever. I 
regard it as modified typhoid." * 

Is typhoid fever modified by malarial infection? is answered by 
thirty-six in the affirmative and by twenty-six in the negative. Seven 
think such a modification is a rare occurrence ; and seven are in doubt 
and unable to answer the question. Some correspondents say that all 
typhoid is modified by malaria. Those who admit such a modification 
do not say that it always exists in any given locality ; it ^^ occurs in 
some cases," or ^^ to a limited extent." The modification by malarial 
influence is not thought to aggravate the typhoid intensity, but, on the 
contrary, to lessen it. It is said not to be so fatal because thus 
modified. 

In other replies enteric fever is thought to be aggravated by 
malarial complications. This modification, or complication, is thought 
not to extend beyond the first week, to be shown by remissions at the 
time, and to disappear because checked by quinine, or because the dis- 
ease passed into a continued typhoid fever proper. In convalescence, 
the malarial complication is said to appear and to be quickly relieved 
by quinine. The belief in this modification is often a part of the 
general belief that all diseases, of whatever nature, are influenced by 
malaria and require quinine treatment. 

There is a very general and fixed conviction that there is a distinct 
type of fever called typho-malarial^ but the most conflicting meanings 
are attached to this desicrnation. 

1. It is applied by some to mean "a continued malarial fever with 
typhoid symptoms, which is not controlled by the same means, or in 
the same limited time that usually sufiices in reducing remittent fever." 

1 Hillsborough, Texas, Dr. N. B. Kennedy. « Clebourne, Texas, Dr. W. M. Yoler. 

> La Grange, Texas, Dr. J. C. B. Benfh>. * Waco, Texas. 
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This form is marked by remissions, sometimes by intermissions. This 
is, of course, not a distinct type of fever, though the prefix typho is 
used as an adjective, and does not mean a blending of the two specific 
conditions of disease.^ 

2. ^' This fever is nothing more or less than a profound malarial 
poisoning in a case in which the vitality is either greatly reduced by the 
intensity or continuance of the attack, or by previous conditions . . . 
in which the system is badly run down/'* 

8. To others it means a fever which ^* begins in all respects as a 
malarial intermittent. After a few days it becomes continuous in 
spite of anti-periodic remedies, and then eventuates in a more or less 
typhoid of true type." ' It is a " continued type of fever with exacer- 
bations and remissions (frequently on alternate days) showing a 
greater range of temperature than that of typhoid — beginning abruptly, 
malarial tongue, intestinal symptoms, tympanites . . does 

not yield to quinine; lasts twenty to twenty-eight days."* A fever 
" commencing as bilious remittent fever, yielding to proper treatment 
by quinine in six or seven days, then relapsing, in from three days tea 
week, into a continued fever that quinine aggravates, and assumes the 
symptoms of typhoid fever."' " Have seen a few cases which com- 
menced as a severe form of intermittent fever, the temperature rising 
the second day to 102° or 104.6°, which under the influence of large 
doses of quinia would drop to 101° or 102°, then run a typical course 
of typhoid fever, with intestinal hemorrhage or perforation.'** 

4. By others it is said to be a fever " having more of the charac- 
teristic ' landmarks * of typhoid fever than of malarial fever, as 
tympanites, intestinal hemorrhage, etc."^ A fever "commencing 
with chill, after which the fever runs high ; after a few days, tympan- 
ites, parched tongue and lips, tenderness over right iliac fossa, 
delirium, subsultus tendinum, but constipation in most cases."* " A 
continued fever with temperatures (102°-104°) higher at night than 
morning, often pulse not in harmony with the high temperature. 
Patient dull, seldom delirious, tongue coated persistently ; some tym- 
panites, patient wants to be let alone ; fever runs twenty-eight days 

1 Bowie, Texaa, Dr. W. O. Hayei. Eagle Lake, Texas, Dr. F. 0. Norris. 
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and neither quinine nor anything else has any eifect, beneficial or 
otherwise ; almost all got well. If they die, death occurs within four 
or five days. Have not had an autopsy/' ^ A fever which is ^' a com- 
pound of both'' (malarial and typhoid) ^^ being at first malarial ; pain 
in the stomach and constipation, and absence of typhoid symptoms ; 
later it is marked by the rose spots, diarrhoea, and general typhoid 
symptoms, but rarely, hemorrhage." ' This same opinion is expressed 
by other correspondents.^ 

5. The name typho-malarial is also applied to a class of fevers lasting 
fifteen to twenty-eight days, with an evening temperature averaging 
103.5°, a morning temperature of 101.5° ; pulse 106 to 115 ; bowels 
and kidneys not aifected ; appetite good until five to eight days, then 
capricious ; no pain, rarely headache, occasionally slight diaphoresis ; 
no eruption, no delirium, no tympanites, no tenderness, considerable 
prostration in third week '' . . . and having a small mortality.^ 
''No epistaxis or hemorrhage from the bowels; no rose spots. Con- 
yalescence more rapid and relapses very rare." * 

This is the same fever spoken of as a distinct type by Dr. R. W. 
Park, of Waco, Texas ; Dr. R^ G. Williams, of Whitney, Texas. 

Those who reply in the negative say that they "have never seen a 
case which they could recognize as typho- malarial fever. They believe 
the so-called typho-malarial fever to be a mild form of typhoid fever 
which ... is free from the complications of severe typhoid 
fever.'** "There is a typhoid fever which has a specific course. 
There is also a malarial fever which has a specific course ; they may 
prevail at the same time in the same individual, under which circum- 
stances I denominate the case one of typhoid fever and malaria.''^ 
" The cases that are called typhd- malarial in this section can be divided 
into mild cases of typhoid and severe remittent." ^ "I recognize no 
compound of typhoid and malarial fever, but consider them incompat- 
ible.'' * "I frequently see a continued malarial fever of an intermittent 
character but not at all resembling typhoid fever. I have regarded 
all the cases of continuous fever lasting from three to five weeks as 
typhoid fever." He does not believe there is any distinct fever which 
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is neither malarial nor typhoid.* "I consider what is called typho- 
malarial fever a milder form of typhoid fever."* 

A mild type of continued fever, without the more characteristic 
symptoms of malaria or of typhoid fever, and often with no well- 
defined symptom except continued fever, is found in this territory ;' it 
is called atypical or mild typhoid fever, continued or simple con- 
tinued fever, obscure or undetermined fever, and fever of locality and 
catarrhal fever. It is said to have a very extensive distribution. The 
following notes show its chief features. 

"A distinct type of continued fever, which differs greatly from 
enteric fever. I do not think it is 'malarial.' The characteristic 
symptoms are — low fever, temperature ranging from 99° to 102.5® ; 
constipation (usually), loss of appetite, languor and debility, tongue 
usually moist and clean or only lightly furred."* " The temperature 
is often higher in the morning than in the evening. The patient is 
often constipated ; there is no tympanites, no rose-color spots, no 
delirium ; fever may last for four weeks." * 

This fever "is neither typhoid nor malarial, neither is it typho- 
malarial fever. The only resemblance to typhoid is that it is con- 
tinuous and usually terminates in twenty-one days. No tympanites, 
no dryness of tongue, no diarrhoea, but often constipation. Rarely 
ever much delirium. Temperature ranges from 101° to 103° a. M. 
and from 102° to 104° p. M. Prostration and sometimes extreme 
emaciation occur, but never fatal. Antiperiodics have no effect, 
except to relieve nervous headache."* 

** Typhoid fever is a rare disease in Galveston, and with a population 
of 40,000 inhabitants I doubt extremely if we have twenty-five cases 
a year. As resident surgeon of St. Mary's Infirmary from 1882 to 
1885, an institution with an average attendance of one hundred and 
twenty-five, I do not think I saw during that time four well-defined 
cases of typhoid fever. But during this time we had quite a number 
of cases suffering from what we called ' continued fever ;' some 
regard it as catarrhal in its nature, others as a mild form of typhoid, 
and others are honest enough to confess that they do not know what it 
is — I belong to the last class. It lasts from seven to forty days, and 

1 Leavenworth, Kaosas, Dr. Van Eman. > Dancyville, Tenn., Dr. T. K. Powell. 

» Waco, Texas, Dr. B. W. Park. * Waco, Tezao, Dr. 0. J Halbert. 

& Nicholsville, Ky., Dr. Charles Mann. 
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the rule is for the patient to recover. The patient is not often 
delirious, sometimes has slight diarrhoea, ofkener constipation, rather 
clean tongue, slow pulse, moist skin, and a temperature of 101^ to 
10 2*^ ; at times lower and then higher than this, with hilf a degree 
difference between morning and evening temperature." ^ 

" We recognize a distinct type of continued fever which is not a 
compound. It may be slow or sudden, chiefly slow in its inception, 
with fever lasting from thirty to seventy days. Temperature rarely 
«bove 104^, thirst, anorexia, moist tongue with whitish fur, constipa- 
tion, some headache, dry skin, often cool extremities, not often 
deliriouB, frequent relapses, and rarely terminating fatally after the 
ninth day. Convalescence slow and oflen marked by subnormal tem- 
perature, 95° to 96°. No post-mortem inspection allowed me."' 

" We have no typhoid fever in this section, nor have we had since 
1870. The prevailing continued fever of the present day (which has 
been more or less prevalent since 1880) is a type of typhoid fever, 
certainly. This fever is not malarial, nor is it a combination of 
typhoid and malarial fever. . . . Many of the symptoms of this 
fever resemble those of typhoid, but, unlike typhoid, we never have 
the rose spate, and seldom, if ever, have the low muttering delirmm. 
Neither do we have the ochre-colored discharges ; pulse slow in pro- 
portion to the temperature; no dulness of hearing."^ 

*' I occasionally see cases of continued fever with few or no symp- 
toms except rise of temperature, coated tongue (light brownish fur), 
accelerated pulse, and a sense of malaise, with slight remissions, about 
such as are observed in typhoid fever. For want of a better name I 
call these continued fevers."* 

" I find in my practice a continued fever, without bowel complica- 
tions, without hemorrhage, without spots, without much intermission 
(just about as much intermission as we find in typhoid fever) ; the fever 
continues from fourteen days to six weeks ; cannot be called either 
typhoid or malarial. In consultation I find that some of the physi- 
cians call it typhoid, some typho-malarial. It amounted to an epi- 
demic here last summer and fall." ^ 



1 GftlveetoD, Texas, W. C. Fisher. > LoaisTllIe, Ky., Dr. Thoniaa J. McKee. 
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Conclusions. — In looking over the whole field, so far considered, 
the following conclusions may be drawn : 

1. The knowledge which we have at the present time of the con- 
tinued fevef^ of the United States is in a state of chaos. Individual 
opinions vary within very wide limits, and no guide, at present, is of 
practical use in bringing about a greater degree of certainty. The 
reason for this is largely due to the mild and irregular character of 
the forms of fever, in regard to which there are the greatest difierences 
of opinion, to their almost invariable termination in recovery, and to 
their appearance, side by side, with undoubted malarial disease. 

2. The widest divergence of views is found in those localities where 
continued fevers are the least severe, least fatal, and where paludal 
disease is most prevalent. 

The distinct forms of fever recognized by correspondents are : 

a. True, typical typhoid fever. 

b. True, typical malarial continued fever, bilious or remittent 
fever. 

c. A continued malarial fever of adynamic type. The symptoms 
which are given as characteristic of this form are said by some to be 
those of modified typhoid fever, by others of typho-malaisial fever. 

d. A fever which begins and ends with malarial phenomena, but 
which presents characteristic symptoms of typhoid fever ; not influ- 
enced by quinine ; called typhoid fever, or typho-malarial fever. 

e. A fever which has some of the characteristic symptoms of typhoid 
fever, but is modified by sudden onset with chill, rapid rise of temper- 
ature, the absence of diarrhoea and delirium, general mild character, 
and favorable termination, called typhoid fever, typho-malarial fever, 
or thermic fever. 

/. A milder form of fever, with none of the characteristic symptoms 
of typhoid fever — no rose spots, tympanites, diarrhoea, or delirium — 
of two or three weeks* duration, and with a febrile progress not unlike 
typhoid fever, with slight elevation of temperature, ending, as a rule, 
in recovery. 

This form is called modified or atypical typhoid fever, typho-malarial 
fever, and malarial continued fever, bilious or remittent fever, simple 
continued fever, gastric fever, autumnal fever, fever of locality, as 
Louisiana fever, catarrhal fever, etc. 
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Differences of Individual Opinions as to the Classification of Fevers. 

Most common classifications of all fevers in localities are : 

1. All cases are malarial in nature. 
(Typhoid-like cases are adynamic remittent.) 

2. Gases are either : 

a. Typhoid, or 

b. Malarial (remittent or continued malarial). 

3. Cases are : 

a. Typhoid (typical). 

b. Malarial. 

c. Typho-malarial (most common). 

4. Cases are : 

a. Malarial. 

b. Typho-malarial. 
(No typhoid fever.) 

5. Cases are : 

a. Typhoid (typical). 

b. Typhoid (modified, atypical). 

c. Malarial continued, remittent. 
(No typho-malarial). 

6. Cases are : 

a. Typhoid. 

b. Malarial continued (remittent). 

c. Thermic fever, or other fever title, as : gastric, c^itarrhal, 

simple continued fever. 
There is no doubt that the facts of the natural history of our fevers 
are diflScult of interpretation. But the following seem to be conclu- 
sions which are reasonable and justifiable : 

I. Typhoid fever is admitted to be, in its typical form, a widely 
diffused disease, more nearly approaching a typical character and 
more commonly met with in this character in the non-malarial region, 
less typical and less common in the malarial regions, especially in the 
Gulf Coast Region. But everywhere in this country, or in that portion 
of it considered in this paper, certain typical symptoms, rose-spots, 
diarrhoea, and delirium, are less common than in the enteric fever of 
Europe. 

II. The only form of continued malarial fever which can be right- 
fully called by this title, is a fever which has as symptoms : a sudden 
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onset (preceded by a few days of prodromal malaise), the onset being 
marked by a chill or chilly sensation, thirst, nausea, vomiting, firontal 
headache, lumbar pains, a rapid rise of temperature to 104° or over. 
In six to twelve hours a remission with relief to headache and gastric 
disturbance, decline of temperature with perspiration. If not promptly 
treated, such cases may have a recurrence of chills, exacerbations, and 
remissions with perspiration during five, seven, nine days, to twelve 
days ; the attack ending by crisis. Quinine in these cases has a bene- 
ficial and curative effect. 

III. Adynamic malarial fever ^ or malarial fever with typhoid symp- 
toms, is so differently described by various observers that its symp- 
tomatology is evidently by no means settled in the minds of the 
physicians of this country. Many describe a typhoid fever, pure and 
simple, under this name. Adynamic malarial fever has some of the 
characteristic symptoms of typhoid fever. It is generally believed 
that diarrhoea, tympanites, intestinal hemorrhage, low muttering 
delirium, or epistaxis, may all be present, and yet no evidence of the 
specific typhoid process be found after death. The clinical argument 
for the malarial nature of these cases is in the recurrence of chills. 
But what value has this symptom as proof of malarial infection ? 

To show how our views as to the force of argument derived from 
experience, and as to the value of symptoms may change, I would refer 
to those expressed by the medical officers of the United States Army in 
1861, in calling many of the cases of fever of that day "bilious remit- 
tent,'' and not typhoid, These were : a. The occurrence of the disease 
in the autumn. 6. Sudden development of the symptoms, c. Epis- 
taxis rare, d. Constipation, e. Tympanites frequently absent, f. 
Remissions in fever in company with intermissions, generally, in the 
early period, g. Tongue furred white or yellow. A. Beneficial effect 
of quinine. 

We now know that all of these conditions are frequently met with 
in cases of unquestioned typhoid fever, and that such distinctions have 
no weight in the light of observation since 1861. That chills may 
frequently occur during the progress of typical enteric fever is, I 
believe, an undoubted fact ; and neither in the beginning of a fever, 
during its progress, nor at the end, can the occurrence of a chill or 
chills be accepted as evidence of malarial infection. The question is 
whether these cases are not all, or nearly all, cases of typhoid fever 
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with variations. The records of cases, in which the diagnosis of re- 
mittent fever has been made in the early stages, but later changed to 
enteric fever, when the fastigium was reached, and the cases in which 
the diagnosis of remittent fever was held to until death by intestinal 
hemorrhage or perforation occurred, or until the post-mortem test 
revealed marked lesions of typhoid fever, are thickly scattered all 
through hospital reports, the Army and Navy Reports of Great 
Britain and of the United States, and in the practice of physicians 
all over this country. 

With hardly an exception, there is evidence of a change of views 
going on throughout the malarial region, in the statement that mala- 
rial disease is everywhere diminishing and typhoid fever increasing. 
And the change results in the loss of a number of cases of malarial 
fever of this type, and a gain in the number of cases of modified 
typhoid fever. 

IV. Typho-malarial Fever.^-l will give but a short space to a review 
of the large amount of conclusive testimony collected on the subject 
of typho-malarial fever. The amazing variety in the combinations of 
symptoms supposed to be diagnostic of this form of fever has already 
been alluded to, and the most conflicting views are held as to what 
constitutes its symptomatology. It means : 

a. A continued malarial fever with typhoid symptoms, which is not 
influenced by specific (quinine) treatment ; 

h. Or an enteric fever with intermittent or remittent phenomena 
in the beginning or the end of its course ; 

c. Or a continued fever, with gastro-hepatic disturbance ; 

d. Or a fever of a certain gravity, prolonged, without the specific 
symptoms of true enteric fever, and not influenced by quinine ; 

e. Or a fever of a negative and mild character, without the charac- 
teristic symptoms of malarial or of typhoid fever. 

As at present employed, the term typho-malarial fever has no deter- 
mined meaning, leads to confusion and to misunderstanding, is a cover 
for uncertainty and ignorance, and should be discouraged and aban- 
doned. Very many correspondents say that they refuse to recognize 
the existence of such a disease. The number who believe that typhoid 
fever is modified by malarial infection is nearly equalled by those who 
are sure there is no such combination, that the two diseases never 
unite their symptoms in one individual. 
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V. There remain to be considered simple continued fever j gastric 
fever^ autumnal fever^ names used in the non-malarial regions for 
mild forms of continued fever, without specific symptoms of typhoid 
or malarial fever. As far as the symptoms of these mild cases are 
described by correspondents, they are the same as those given in the 
submalarial and malarial regions, as indicative of remittent fever, 
bilious fever, and typho-malarial fever. And in view of the admitted 
fact that the aggregation of symptoms said to belong to simple con- 
tinued fever and the other forms enumerated, frequently acquire in 
the later stages the typical symptoms of typhoid fever, or suddenly 
manifest some grave or fatal complication due to intestinal ulceration, 
not before suspected, there is every reason to believe that all of these 
are varieties of enteric fever. 

YI. From these considerations the final conclusion may be drawn, 
that typhoid fever has a much wider distribution in the regions con- 
sidered in this paper> than is at present believed. Its varieties and 
modifications are very numerous, and our ideas of its symptomatology 
must be extended far beyond their present range, in order to include 
forms now classed erroneously under other names. At any rate, 
clinical observation alone will not bring a greater degree of certainty, 
until the pathological anatomy of mild and unclassified forms of fever 
is more clearly determined, or until the differentiation of their nature, 
by the study of the micro<>rganisms in the blood, comes to be a matter 
of practical and general application. 



DISCUSSION. 

Dr. George M. Sternberg : The subject is one that has engaged my 
serious attention at different times, and I quite agree with Dr. Johnston in 
his conclusions with reference to typho-malarial fever. I think that that term 
should be abandoned, and from my own study and observation I have been 
led to think that at least a majority of such cases should be regarded as a inild 
form of typhoid. In reviewing the army statistics collected during the war, 
I found, some years since, that typho-malarial fever had a very low mortality, 
and yet the prevailing idea was that it was typhoid fever with a malarial com- 
plication. It is difficult to 'understand how the complicated disease could 
have a lower mortality than simple typhoid fever. My own view with regard 
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to it is, that the line has been drawn between two clinical varieties — mild 
and severe typhoid. 

Dr. William Osler: There is no doubt that from the extensive and 
widespread researches of Laveran we have been able to show, by the charac- 
teristic changes in the blood, a decided difference between malaria and 
typhoid fever. I speak with considerable emphasis on this point, because 
these observations and researches have been repeated all over the world : in 
Algiers, in France, in Italy, and in Baltimore, Philadelphia, Boston, and 
New York in the United States, and recently in India by a most elaborate 
series of observations by Dr. Carter. The characteristic changes in malaria 
are as distinctly determined in the blood as are those of tuberculosis of the 
lungs in the sputa. I desire to impress upon the Association the extreme 
value of these observations of Laveran. A practical physician can no longer 
overlook them in discriminating between the different forms of fever. 

Dr. F. Peyrr Porchbr: It strikes me as very remarkable that Dr. 
Johnston did not speak once of irritative fever. Many of the cases referred 
to by his correspondents were probably irritative fever. Dr. Wood, in his 
treatise, has devoted a whole chapter to its consideration. I think gastric 
remittent fever is a distinct disease. Irritative fever exists on a mountain 
plateau, in malarial regions, and in cities. 

Dr. J. C. Wilson : Dr. Johnston's maps indicating the regional prevalence 
of typhoid fever fully conform to the views entertained by those physicians 
who have devoted themselves to the study of fevers in cities. In newly settled 
countries malarial fevers prevail ; after a time typhoid and malarial fevers 
exist side by side : finally, the malarial fevers wholly disappear and typhoid 
fever, presenting various modifications of the type, becomes the common, 
endemic fever. In addition to the test which has been proposed by Dr. Osier, 
it seems to me there is another which has scarcely received the attention it 
demands, and that is, the etiological study. The outbreak of a fever of a 
doubtful type in a village should, in all cases, be subjected to the etiological 
test, and if there prevail a number of cases the character of which can hardly 
be definitely recognized, side by side with typical cases of enteric fever, the 
probability of such cases being modified forms of the typical disease is strong. 
Confusion in the diagnosis is not only dangerous in regard to the treatment, 
but, what is of much more consequence, it retards our knowledge of the fevers 
of this country. 

Dr. J. £. Beetes: More than a quarter of a century ago I made clinical 
observations on the subject of enteric fever.* I have been following up these 
observations, feeling more or less interest in the subject, and have gone 
through several widespread epidemics, some very mild, others malignant and 

1 A. Practical Treatiae on Eoteric Ferer ; being an anatysia of 130 conMcutive cases. Philadelphia : 
J. B. Lippincott A Co., 1869. 
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exceedingly fatal. I believe typhoid fever is as communicable as any other 
of our infectious or contagious diseases. In the observations to which I 
allude I tried to discover and run down the history of typhoid fever in (then) 
Northwestern Virginia. I discovered that the first case of the disease rec- 
ognized in all that wide expanse of mountain country could be traced directly 
to a previous case, which was brought irom Athens, Ohio, in 1832. It is the 
general impression that, since the epidemic cholera of 1832, typhoid fever has 
become the prevailing type of fever throughout that elevated region of country. 
I observed this fact, also, that in the low grounds frequently typhoid fever 
exists with malarial complication, but as we ascend the hill country the pure, 
unmixed type prevails. I think I have been able to discover the conditions to 
guide us in separating the two affections, and accordingly to direct the treat- 
ment. Whenever I find a broad, flabby, creamy tongue with indentations of 
the teeth, quinine is not only permissible, but decidedly beneficial. By the 
use of a few doses I am enabled to eliminate the malarial element, and thus 
unmask the typhoid form. Some seasons the disease is exceedingly mild, 
probably there is not one fatal case in twenty. At other times the disease i» 
so exceedingly malignant and fatal that one out of four cases will die. It is 
a disease peculiar to youth and middle life. I have seen children not more 
than six months old have pure, uncomplicated typhoid fever. It is rarely 
seen in the octogenarian. My conclusion is, that typhoid fever may prevail 
anywhere the infection may be carried. Wherever it finds a lodging-place a 
centre may be established, from which possibly the disease may spread over 
the entire neighborhood and assume epidemic proportions. 

Dr. W. W. Johnston : My object has been to show what the prevailing 
opinions were in this country in regard to typhoid and other continued fevers. 
These opinions are based almost altogether on clinical observation, and until 
a new effort is made by the study of the lesions and microorganisms of fevers 
of doubtful nature, there is no prospect of a common agreement as to their 
nature. 
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Convalescence is a period of repair, and its duration will usually,, 
therefore, be in direct proportion to the length and severity of the 
illness that has preceded it. A disease, however, may be attended 
by grave symptoms, but, if not long continued, will be followed by 
a brief convalescence. This is constantly seen in the ephemerae of 
children, in which, after a day or two of hyperpyrexia and intense 
disturbance of the nervous and digestive systems, the patient may be 
almost immediately restored to health. So, too, in diseases of longer 
duration which are unaccompanied by grave organic lesions — as, e, g,y 
typhus fever — the return to health after the subsidence of tl^e active 
symptoms is generally rapid and uninterrupted. On the other hand, 
in typhoid fever, which is a disease attended by general impairment 
of nutrition, marked pathological changes, exhausting discharges, and 
often intense hyperpyrexia, as well as other severe symptoms, the 
stage of convalescence cannot be otherwise than long, and, in conse- 
quence of the profound debility which is associated with it, a period 
of great danger to the patient. Indeed, Peter says of it that it is 
almost a second illness. 

The most certain sign of the establishment of convalescence in 
typhoid fever is the occurrence of a normal temperature on two suc- 
cessive evenings, the morning temperature being at the same time 
normal, or, as it often happens, subnormal. A fall of temperature does 
not, however, always indicate that the febrile stage is over. It follows 
the occurrence of hemorrhage and perforation, and may, therefore, bC' 
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the announcement that some grave accident has befallen the patient. 
It is rare, however, that convalescence in typhoid fever is preceded by 
an abrupt defervescence, and, if the lysis of the disease does not in 
all cases possess quite the typical character assigned to it by Wun- 
derlich, it is usually sufficiently distinctive to enable us to recognize 
it when it occurs. A peculiarity of the temperature is its extreme 
lability, and hence, very considerable elevations of it may result 
from causes which, in health, would have no influence upon it. 

Accompanying the fall in temperature there is usually a decided 
diminution in the frequency of the pulse, which, in some cases, does 
not exceed 35. This association of an infrequent pulse with a sub- 
normal temperature is almost peculiar to the convalescence of typhoid 
fever, and is generally sufficient, in connection with the appearance of 
the patient, to enable us to recognize — if we see him for the first time 
in convalescence — the nature of the disease from which he has suffered. 
Like the temperature, the pulse under the influence of slight causes 
often undergoes a marked increase. It is sometimes full, but com- 
pressible, at others it is both feeble and frequent, and continues so 
until complete restoration to health has taken place. It occasion- 
ally retains the character of reduplication which it possesses during 
the febrile stage. 

Another characteristic feature of the convalescence of typhoid fever 
is an appearance of languor and feebleness, together with great pallor 
of the face. The extremities, on the contrary, often present a slightly 
cyanotic hue, in consequence of the want of vigor in the circulation. 
As a result, the patient not infrequently looks more ill at this time 
than at any other, especially, also, as emaciation becomes now more 
prominent than before. This pallor is not, however, of long dura- 
tion, and as the alterations of the muscles and other organs are 
greater and less readily repaired than those of the blood, the patient 
may soon present the appearance of greater strength than he really 
possesses, so that his friends sometimes urge him to undue exertion. 

I have not the time, nor is it necessary in this paper to follow out 
in further detail the symptoms which attend, the convalescence of 
typhoid fever. My object is to suggest a few rules for its proper 
management, and afterward to refer briefly to some of the least known 
of the sequelae of the disease. 

With the return of a normal temperature and the subsidence of the 
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grave symptoms of the febrile stage of typhoid fever even the physician 
is too prone to overlook the dangers which still threaten the patient, 
while it is often difficult to persuade the friends of the latter that these 
exist at all. To a certain extent this incredulity is justified by the 
difference of opinion which prevails among physicians as to the man- 
agement of the stage of convalescence. While Collie,^ on the one 
hand, cautions us against allowing the patient solid food until he has 
been free from fever for from ten to fourteen days, and against allowing 
him to sit up for more than half an hour twice daily during the first 
week of convalescence, and tells us that the feelings of the patient are 
dangerous guides at this time; Austin Flint,* on the other hand, 
expresses the opinion that it is a good rule to let the patient have solid 
food as soon as he himself desires it ; and Peabody^ recommends us to 
give it immediately after the disappearance of fever. Flint, it is true, 
in his Treatise on the Practice of Medicine* lays down certain rules 
for the administration of food, which modify very materially the 
opinion first quoted, as, for instance, that *'the patient should be 
restricted to plain, wholesome well-cooked articles of diet," and that 
^^ excess may be avoided by taking food at shorter intervals than in 
health," and that care with respect to much muscular exertion is 
important in convalescence from typhoid fever in consequence of a 
liability to perforation of the intestine;" and Peabody recommends 
that the meat should be cut up very fine and given in small quantities 
at a time. A similar, though less decided, divergence of opinion 
exists among other authors. Thus, Murchison* and Wilson* restrict 
their patients to milk, eggs, farinaceous custards, light puddings, 
beef-tea, chicken- tea, and calf s-foot jelly for seven days afler the ces- 
sation of pyrexia, and for a longer time if there are signs of intestinal 
irritation. Watson,^ Tanner,® Wood,* and ^ristowe*^ give very similar 
directions. Geissler^^ allows solid food at the end of four or five days. 
Jaccoud^ recommends the administration of grilled meats in small 

1 On Feyera, London, 1887. < Medical News, April 3, 1884. « Ibid. 

* A Traatiae on the Principles and Practice of Medicioe, Philadelphia, 1868. 
B A Treatise on the Continued FeTere of Qreat Britain, London, 1887. 

** A Treatise on the Continued Fevers, New York, 1881. 
T Lectures on the Principles and Practice of Physic, Philadelphia, 1872. 
> The Practice of Medicine, Philadelphia, 1806. 

• A Treatise on the Practice of Medicine, Philadelphia, 1856. 

10 A Treatise on the Theory and Practice of Medicine, Philadelphia, 1879. 

" Schmidt's JahrbUcher, Bd. ccir., 1887. i> Traits de Pathologic Interne, Paris, 1879. 
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quantities when the febrile cycle is terminated, although he admits 
that it gives rise to a recrudescence of fever, which he terms febr%% 
camis ; and NothnageP gives solid food as soon as two or three days 
after the disappearance of fever, sometimes even allowing meat before 
this has taken place in cases in which the patients are very low; 
an^ Gayley' does very much the same thing, founding his practice 
upon the fact that a boy recovered whose mother removed him from 
under Dr. Cayley's care rather than allow him to be, as she thought, 
starved. 

My own experience has been in accord, decidedly, with those who 
have found a too early return to solid food prejudicial to the speedy 
recovery of the patient, and I have long since come to agree with Sir 
Thomas Watson that the management of the convalescence of typhoid 
fever is scarcely of less importance than that of the fever itself. It is 
certainly not less difficult. A part of this difficulty arises from the 
impossibility of convincing the patient's friends that his voracious ap- 
petite cannot be fully indulged without dangers. My own custom has 
been to continue the administration of milk, which forms the almost 
exclusive diet of my patients in the febrile stage, in cases in which it 
is well borne — and there are few in which it is not — ^for three or four 
days after the occurrence of normal evening temperatures, with the 
addition of animal broths.' At the end of this time I give eggs (soft- 
boiled), the juice of rare meat, milk toast, and other farinaceous 
articles of food. At the end of a week the soft part of oysters and 
fish are added to this dietary, and at the end of ten days the light 
meat of broiled chicken, and at the end of two weeks butcher's meat. 
All these articles of food are given in small quantities at a time, but 
may be repeated at first once or twice, and later oftener during the 
day. If milk be given in sufficient quantity, say six ounces every 
two hours, it will fully meet the wants of the system. The only ob- 
jections that can possibly be urged against this plan of treatment are, 
that the continued use of milk is tiresome to the patient and that it 
produces constipation. The first objection is of little moment ; if there 
are dangers attending the administration of other kinds of food, and 

I Clinical Lecture on the Treatment of Typhoid Fever, Medical Preis and Circular, March 9, 1887. 
* On Some Points in the Pathology and Treatment of Typhoid Forer, London, 1880. 
s In caaea in which the patient poaitively refuses to take milk or in which it is r^ected by the stomachy 
Mnrdock's liquid food, or Beed A Carurick*s beef peptonoids may often be giren with advantage. 
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may be obviated by giving, after the first few days at the same time 
with the milk, some of the farinaceous articles of food, which will 
make it more acceptable to him, and will at the same time prevent, to 
a certain extent, its tendency to produce constipation. 

In order to show that the opinions I hold on this point are not the 
result of theory, but the outgrowth of experience, and that I am not 
so prejudiced in favor of my own views as to be unwilling to put those 
of others to the test of trial, I will briefly refer to a few cases which 
were under my care during my recent term of service at the Pennsyl- 
vania Hospital. In one of them, a Swede, already several days ad- 
vanced in convalescence, in the absence of the nurse took some meat 
and potatoes from the plate of his immediate neighbor in the ward, 
and, although the amount actually eaten was believed to be small, a 
rise of temperature of nearly six degrees was observed in the course of 
a few hours. In many others of my cases in which similar recrudes- 
cences occurred, which were otherwise inexplicable, it was often found 
upon interrogating the patients or their neighbors, that the former 
had partaken of improper food, brought to them in mistaken kindness 
by their friends. During last summer, also, in view of the fact that 
my views might be criticised on the ground that my experience had 
been one-sided, I ordered several of iiy patients to have an increase of 
diet, such as eggs, the farinaceae, and meat in small quantities almost 
immediately after the cessation of pyrexia, but only in cases in which 
the other symptoms were favorable. In every case a recrudescence of 
fever was noted, and in one a short relapse seemed to have been in- 
duced by the change of diet. Without going so far as to assert that 
a relapse may be caused by a too early return to solid food, I will say, 
that this is not the only case which has come under my observation in 
which it is diflScult to find another explanation. It is only proper to 
add that in some cases in which liquid food is persistently vomited, 
solid food will often, as was pointed out by Trousseau, be perfectly well 
borne and must frequently be given, even during the febrile stage, in 
order to save life. Peter has called attention to a condition occurring 
occasionally in convalescence in which there are persistent anorexia, 
epigastric distress, and tympanitic distention of the stomach. In this 
condition, he says that the patient is to be nourished with extreme cau- 
tion and that it demands greater care than the more usual one in 
which the appetite is imperious. 
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Closely allied to the subject of the regulation of the diet is that of 
the administration of alcohol. As I do not think it necessary to give 
stimulants in all cases of typhoid fever during the febrile stage, so I 
believe there are many in which they may be withheld with perfect 
propriety during that of convalescence. On the other hand, it occa- 
sionally happens that they then become for the first time necessary. 
There is no doubt, moreover, that recovery is often hastened by their 
judicious use. I should, therefore, be influenced by the same reasons 
in giving them during convalescence as have guided me at an earlier 
stage of the disease, to wit, the condition of the pulse and heart, the 
degree of general prostration, &nA the presence or absence of ataxic 
symptoms. In a moral point of view, it is better not to give them, if 
it can be avoided, to very young persons who have been previously 
unaccustomed to their use, and in all cases, if possible, to discontinue 
them before the patient passes from under the care of the physician. 
Port and sherry may often be substituted for the stronger alcoholic 
liquors at this time with advantage, and so may the lighter wines. 
The malt liquors will often be acceptable to the patient and may be 
resorted to in cases in which they are not contraindicated. Huxham's 
tincture has always seemed to me a useful tonic at this time. Other 
tonics may also be prescribed with advantage. If the patient is 
anaemic, one of the milder preparations of iron, the lactate, for in* 
stance, will often expedite the recovery. In cases in which the digeeh 
tion is sluggish, tincture of gentian before the principal meals and 
pepsin with muriatic acid have often proved of service in my hands. 

In severe cases of typhoid fever, the patient should maintain the 
recumbent position for at least a week after the beginning of convales- 
cence. He should not be allowed to leave his bed even to pass his 
water or to have a movement of the bowels, and in cases in which the 
prostration is extreme, not even to sit up in bed or to feed himself. 
That these rules are not too stringent is shown by the buzzing in the 
ears, the dizziness, the vertigo, faintness, and even fatal syncope 
which have followed the slightest voluntary movement, and by the 
staggering and uncertain gait when the patient attempts to walk.^ 

1 While nnqaeatioDAbly among the most freqaent causes of recrudeeoences of fsTer is getting ont of 
bed too soon, it is rather a singular fact, pointed out by Da Costa, that remaining in bed too long will 
firaqnently cause a febrile condition which will generally disappear if the patient is directed to get up. 
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At the end of a week he may be allowed to sit up for half an hour, 
and the next day for a longer time, or the act may be repeated, in 
this way being accustomed and encouraged to make a little more exer- 
tion each day. Usually, however anxious he may have been for the 
privilege, he is, at first, willing enough to return to his bed at the end 
of the prescribed time, having learned, by experience, how little 
strength he really possesses. As soon as the patient's strength will 
admit of it he should be removed to an adjacent room. This often 
has a very good effect, for not only does it permit his own room to be 
thoroughly aired and cleansed, but the change is often agreeable to 
him, and seems, as it is, a decided step forward in the progress of 
his recovery. In very mild cases it will, of course, not be necessary 
to keep the patient quite so long a time in bed; in fact, it will often 
be impossible to do so. Exercise in the open air is to be encouraged 
as soon as the patient's strength will permit his going up and down 
stairs, and even before this if he can be carried. Driving is also 
useful when the patient is sufficiently'^ strong to enjoy it. 

The patient is more emotional in convi^.escence, and is much more 
readily moved to tears than in health. He should, therefore, be care- 
fully guarded against all exciting or depressing influences. I have 
known a severe relapse apparently induced on the eighth day of con- 
valescence by the communication to the patient by her husband of the 
news of the death of their child. A slight rise of temperature was 
noted the same evening ; this was followed by a daily increasing tem- 
perature, until 106° F. was reached on the seventh day of the relapse, 
by epistaxis, tympany, rose-colored spots, sudamina, and, in fact, by 
all the symptoms of a well-marked attack of typhoid fever.' 

The patient should not be allowed to have too many visitors at this 
time, and only those should be permitted to see him who are possessed 
of sufficient judgment not to excite and fatigue him by referring to 
business matters or to topics which are disagreeable to him. After 
visiting days at the Pennsylvania Hospital, it is not infrequently found 
that the patients who have had visitors present evidences of recrudes- 
cences of fever of more or less gravity. On the other hand, the in- 
fluence for good of a bright, cheerful, and judicious friend cannot be 
overestimated. Insomnia is sometimes a troublesome symptom in 
convalescence. I recollect that when suffering from it mysef, during 
my recovery, several years ago, from typhoid fever, it yielded to a glass 
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of ale taken just before settling for the night. Sometimes, especially 
when the insomnia is associated with nervoos restlessness, small doses 
of camphor and opium, repeated if necessary, are useful. I should 
not be inclined, for obvious reasons, to have recourse to the bromides 
in this condition. Although I have had no experience with urethan, 
I should be disposed to resort to it in case of failure with the remedies 
above referred to. 

Occasionally recovery is retarded by the occurrence of diarrhoea 
during convalescence. This may be due either to an unhealed condi- 
tion of Peyer's patches, to an intercurrent attack of inflammation, or 
to the irritation set up in the intestines by improper food or some 
other cause. If dependent upon the last-named causes, the diet should 
be regulated and a little bismuth and opium given. If there is reason 
to believe that it is produced by a sluggish condition of the intestinal 
ulcers, nitrate of silver will often be found an admirable remedy, giving 
at this time, in my experience, better results than during the febrile 
stage of the disease. Oil of turpentine is often also useful in this 
condition. When there is reason to believe that inflammation exists, 
acetate of lead or nitrate of silver may be given with advantage. 

Sometimes, instead of diarrhoea, the patient suffers from constipa- 
tion, an accumulation of feces even taking place in cases in which 
free bowel movements apparently occur daily. It is often the source 
of much distress to the patient and may occasionally be the cause of 
continued elevation of the temperature. If it does not yield to ene- 
mata, mild laxatives may be given by the mouth. The late Dr. W. W. 
Gerhard was accustomed to prescribe in this condition a tablespoonfiil 
of olive oil, and often with the happiest results. If this fails, castor 
oil, and if this is also unsuccessful, some one of the least active of the 
purgatives may be given; but recourse should never be had to the 
drastic cathartics, as their use has been followed, even at this stage, 
by perforation. Relief may also often be afforded by adding stewed 
fruit or some other laxative article to the diet, if convalescence be 
sufliciently far advanced to permit it. 

During convalescence the patient frequently complains of chilliness, 
and requires an increased amount of clothing. He is more apt to suffer 
from exposure to cold than during the febrile stage. In fact, thoracic 
inflammations are not uncommon at this stage as complications. 

Among the most frequent interruptions in the favorable progress of 
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convalescence are " recrudescences of fever/* I have incidentally 
alladed, in the course of mj paper, to some of the causes of these. 
They are usually slight, and in many cases escape detection. With 
little or no warning the temperature will be found to have risen 
several degrees. Thus, in a case of which I have notes, a severe 
toothache was the only cause which could be discovered of a sudden 
rise from 98^ to 104^ F. In another case, in which a patient was 
allowed to sit up too long on the eighth day of convalescence, a similar 
rise was noted, and I have known the same thing to occur at about 
the same relative time in a patient who had been allowed to read in 
bed. It will also take place after the communication of exciting or 
depressing news, or the ingestion of improper food. In fact, the tem- 
perature is, at this stage of the disease, in so labile a condition, that 
the slightest cause will produce this effect. These recrudescences are, 
however, simply attacks of irritative fever, and, unlike relapses, have 
no specific character. They rarely last for more than thirty-six hours^ 
and usually subside upon the removal of the causes which produced 
them, although, in a few instances, the continuance of the fever 
requires special treatment. 

I have not time, unfortunately, to refer very fully in this paper to 
the snbject of relapses. Notwithstanding their frequency and the care 
with which they have been studied, no satisfactory explanation for 
their occurrence has as yet been advanced. While they are unques- 
tionably met with oftener in some epidemics than in others, they have 
apparently followed as effects the same causes as I have shown may 
produce a simple recrudescence, such as errors of diet, bodily and 
mental fatigue, the exciting and depressing emotions, and so on. We 
can understand readily enough how the causes above alluded to may 
give rise to attacks of irritative fever, but that they should cause a 
return of a specific disease is less intelligible. Moreover, relapses 
have occasionally occurred in cases in which the patients were care- 
fully and successfully guarded against all disturbing influences. They 
can, therefore, be regarded only as at most exciting and not as essen- 
tial cauaes. 

It has been maintained by some authors that a relapse indicates 
that a new infection has taken place ; but this hypothesis, even if we 
admit that it accounts for those cases in which the patient is allowed 
to remain in the place in which he acquired the disease, does not ex- 
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plain those in which he has been removed during the first attack to a 
hospital, where all the sanitary arrangements are presumably perfect. 
Griesinger has endeavored to explain the occurrence of relapses by 
suggesting that they may possibly be due to a fresh contagion from 
other patients with typhoid fever in the same ward, but this explana- 
tion is rendered improbable by the fact that relapses have taken place 
even in cases which were thoroughly isolated. To adopt Griesinger*8 
explanation, it would be necessary to assume that a patient just 
recovered from an attack of the disease is more susceptible to the 
action of the contagion than patients suffering from other diseases, 
which seems improbable, to say the least. It has also been main- 
tained that relapses are caused by the inoculation of the previously 
healthy Peyer's patches by the typhoid poison which is thrown off 
with the sloughs from those first affected. Maclagan alleges that 
relapses are most frequently met with in cases in which constipation 
is present in the primary attack — ^a condition which he regards as 
favorable to absorption; but this is opposed to the experience of 
almost every one who has paid any attention to the subject. In the 
cases which have come under ray own observation it certainly was not 
the case, diarrhoea having been present in the large majority of them. 
It is more likely, as suggested by Liebermeister, that part of the 
poison remains latent somewhere in the body, not developed, destroyed, 
or expelled during the first attack, but brought into activity by an 
exciting cause. 

Different plans of treatment have at various times, but on insuflli- 
cient grounds, been charged with increasing the predisposition to relapse. 
Relapses occur in patients of both sexes and of all ages with about 
the same frequency. Sometimes more than one relapse is observed in 
the same patient. I have reported a case^ in which three well-marked 
relapses occurred, and a similar case is reported by Anders.* 

But relapses and recrudescences of fever are not the only accidents 
which may happen in the course of the convalescence of typhoid fever, 
and all danger from other causes to the patient's life and health is by no 
means past when a normal evening temperature has been observed for 
several evenings in succession. Complications and sequelae frequently 
occur at this stage of the disease, which may, on the one hand, be so 

1 American System of Medicine, vol. 1, p. 303, Philadelpbiii, 1885. 
t MedL and Surg. Reporter, Phila., July, 1882, xlvil. p. 66. 
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slight as to cause only a transitory inconvenience, or, on the other, if 
not immediately fatal, seriously impair his health or mental faculties 
for the rest of his life. Several years ago Dr. W. W. Keen delivered 
a Toner lecture in which the '^ surgical complications and sequels of 
the continued fevers "* are very fully considered, and I propose now 
to devote a few minutes to consideration of the complications and 
sequelae which more especially interest the physician as distinguished 
from the surgeon. 

For the sake of convenience, they will be discussed under the 
following heads : 

SequelsB affecting the nervous system. 

Sequelae affecting the circulatory system. 

Sequelae affecting the respiratory system. 

Sequelae affecting the digestive system. 

Sequelae affecting the geni to-urinary system. 

Sequelae affecting the skin, etc. 

Sequeloe affecting the Nervous System. 

The sequelae which may be included under the first head are neither 
few nor unimportant, consisting, in fact, of almost every variety of 
nervous disease. Some of them occur within a few days of the estab- 
lishment of convalescence, others not until a much longer time has 
elapsed — in one instance not until after six months had passed. 

Disturbances of speech amounting either to complete aphasia or 
only to embarrassment of that faculty are reported or referred to by 
Hutinel,' Ebstein.' Jaccoud,* Gubler,* and the author of the article on 
typhoid fever in the Nouveau Dictionnaire de MMecine et de Qhirurgie,^ 
Hutinel says that aphasia always occurs in children and more frequently, 
in boys than in girls (10 out of 12). It has also occurred during the 
fever and been prolonged into the convalescence. In some cases it is 
unquestionably due to embolism of a cerebral artery, but in others 
the rapidity with which recovery takes place shows that it must have 
depended upon another cause, a view, the correctness of which is 
proved by the fact that no embolism has been found in some of the 

1 Smithsonian Institution, Washington, 1877. 

< Etude snr la ConTalescence et les Rechat<>8 de la Fi^vre Tjphoide, Paris, 1883. 

> Quoted by Notbnagel, Deutsches Archlv fUr klinlaclie Meilicin, 9, 1872. 

* Loc. cit. & Archives 06u6ral«s de M^declne, zt., 6 series. 

« Homolle: toI. xxxtI., Paris, 1884. 
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cases in which autopsies have been obtained. Leyden^ believes that 
in such cases the aphasia may have been due to slight encephalitis in 
which the exudations are readily absorbed. Ansesthesia of various part« 
of the body has been observed by Gubler* and Nothnagel,* and in a case 
reported by Dr. James J. Putnam^ there was also analgesia. In this 
case, which is of some intere»9t, the patient, some time after apparent 
cure, noticed that some small wounds on the hands did not cicatrize 
readily and that certain wounds on his hands and arms did not heal. 
This analgesia was present two years later when the patient first came 
under Dr. Putnam's observation and extended to the skin of the left 
arm and shoulder and left side of neck and trunk, extending down- 
ward as far as the eighth rib. Light touches were perceived, but the 
prick of a pin and water at 43° C. were not felt ; there was also 
diminution of sensibility to electric currents. In this case a gradual 
improvement took place as the result of treatment. 

Eight cases of contraction of the extremities are reported by M. 
Aran,* and a case of contraction of the hands by Gubler,* and the 
possibility of this complication is referred to in the Nouveau Die- 
tionnaire de Midecine et de Chirurgie, and by Dewfevre. Nothnagel 
refers to a case reported by Paulicki, in which there were tonic con- 
tractions of the interosseous muscles, lasting from a quarter to half 
an hour ; similar contractions of the plantar muscles being induced 
when the patient supported himself upon his toes. Convulsions may 
also take place in this as well as in the febrile stage of the disease. 
Amaurosis, with other eye-symptoms, has been observed by Gubler, 
and strabismus by Nothnagel, and atrophy of the optic nerve by Teale 
and Mooren/ Cases of acute general paralysis are reported by the 
same authors, and cases of hemiplegia by Hutinel, Nothnagel, and 
Beau. Nothnagel believes that paraplegia may also occur. Paral- 
ysis of the vocal cords has been reported by Turck® and Nothnagel, 
and cases of paralysis of the median nerve, of the perineal nerve, of 
the left ulnar, of other spinal nerves, of some of the cerebral nerves, of 
the serratus magnus, and of the left upper extremity by Nothnagel, 
and of the velum palati and facial nerve by Gubler.* Cases of chorea 

1 Quoted by Hutinel. ' Archives Odndrales de M6decine, toI. xt., 5 series. 

< Dentsches Archiv fUr klinlsche Medicln, 9, 1872. 

* Transactions of American Neurological Association. & Quoted by Bathery. 

* Loc. cit. ' Quoted by Nothnagel, loc. cit. 

< Quoted by Nothnagel. * Loc. cit. 
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are reported by Rilliet and Barthez. Infantile paralysis and paralysis 
^tans have also been observed after typhoid fever, and so have loco- 
motor ataxia and paralysis of the bladder. 

Tremor has also been observed by Rathery.^ In one case it was 
present fifteen months after the attack of fever. This symptom is 
also referred to by Hutinel. Carl Samuel Freund,^ in his inaugural 
dissertation On Inflammation of the Brain in the Convalescence of 
Typhoid Fever, relates several cases, and a case of abscess of the brain, 
which occurred during a relapse, is reported by Max Weiss.^ Ray- 
mond^ reports two cases of ascending myelitis observed during the 
convalescence of typhoid fever. In one case the paralysis occurred 
sixty days after the beginning of the attack of fever, was fifty days 
in reaching its acme, remained stationary for five days, and was 
thirty-four days in disappearing. In the second, the paralysis was 
first noticed thirty-nine days after the beginning of the disease, was 
twenty-eight days in reaching its greatest development, was stationary 
six days, and thirty-three days in disappearing. In these cases at 
the end of a certain time the lower extremities were the seat of ich- 
thyosis and of oedema, principally seated at the level of the tibio- 
tarsal articulation. Gubler also' refers to cases of myelitis. Inflam- 
mation of several of the nerves has been observed by various authors. 

Trophic disturbances, apart from the loss of the hair and changes in 
the nails, are rare after an attack of typhoid fever. 

A certain amount of enfeeblement of the mind is admittedly present 
in a large number of cases during convalescence. In this condition 
there may be impairment of memory, slowness of perception, and diflS- 
culty in ideation. In one case, for instance, a young lady amused 
herself with a doll, and in another a college student forgot his Latin. 
This condition would appear to be most commonly met with in patients 
who have not been allowed sufficient nourishment during the febrile 
stage of the disease, and will often disappear under the influence of a 
more generous diet. On the other hand, hallucinations may some- 
times be prasent, as in a case reported by Herbet,* in which the 
patient believed for ten days that his nose had been cut off by a horse 

1 Dea Aocidens de la GoiiTaleflcence, Paris, 1875. 

* Brealau, 1885. * Wiener med. Wochensoh., vol. xxxii. No. 50 

* BeTne de M6declne, v., 1885. 

^ Considerations sur les Troubles de I'lntelligencequ'enObserredans la Fi6vre Typhotde, Archiyes 
G^nftrales de MMecine, 5e. s., t. vi. p. 737 



60 HUTCHINSON, 

and stuck on again by a surgeon. In another case, reported by the 
same author, the patient was iinder the delusion that he had been 
promised a situation, and on his discharge from the hospital, perfectly 
cured in other respects, asked for a letter of recommendation. Cases of 
more active delirium have been recorded by several writers : HomoUe, 
Hutinel, and Baumler,^ among others ; the last-named author calls 
special attention to the frequency with which delirium occurs at the 
time of the subsidence of the fever, or of the beginning of convales- 
cence, and says that its character reminds one of that seen in delirium 
tremens. Herbet refers to a case of delire des grandeurs, and so does 
Hutinel. 

Sequelce affecting the Circulatory System, 

The peculiar degeneration of the cardiac muscles which has been 
fully described by Hayem^ and others, persists, of course, through the 
early part of convalescence, and is unquestionably the cause, in some 
instances, of the sudden deaths which occasionally take place at this 
stage of the disease, as, for instance, in the cases reported by Louis^ 
Bailly, and Jaccoud ; but that it cannot be the sole cause of this acci- 
dent is shown by the fact that sudden death has occurred in cases in 
which no trace of this degeneration could be detected at the autopsy, 
as in two cases reported by Dejerine.^ Still, it would seem to be, by 
far, its more frequent cause, since, in a series of forty-eight cases 
analyzed by Dewfevre,* the heart was found to be softened, pale, and 
of the dead leaf color in 15 ; in 16 it had undergone granular or fatty 
degeneration ; in 3 there was poliferating endarteritis of the small 
vessels ; in 8 the right ventricle contained a fibrinous clot, apparently 
formed during life, and in 8 others a cardiac thrombosis, accompanied 
generally by thrombosis of the cavae and pulmonary veins, was found. 

While sudden death sometimes also occurs in the febrile stage, it 
occurs with even greater frequency during that of convalescence. 
This possibility was pointed out long ago by GraveSf who says that 
even if the fever has declined, even if a favorable crisis has taken place, 
one is not justified in banishing all anxiety or in relaxing vigilance, 
because even then the patient may die in a few minutes. This mode 

1 Deiitsches Archir fUr kllDiKhe Medicin, 1867, Hi. 532. 

* Le<;on8 Clinlqiie Biir lea Manifestations Cardialques et la Fidrre Typholde, Paris, 1875. 
s Comptes Rendns, Soc. de Biologie, 1885, p. 7G9. 

* De la Mort Siibite dans lea Fi^vre TyphoYde, ArchiTcs G^ndrales de M6decine, 1887, if. p. 385. 



CONVALESOBNCE IN TYPHOID FEVER. 81 

of termination of the disease is said by Dew^vre to occur most fre- 
quently in patients between the ages of 22 and 25 years ; old people 
and infants apparently enjoying an immunity from it. It is more 
frequent in men than in women (114 to 26), and by no means occurs 
oftenest after the severest forms of the disease, Dew^vre asserting 
that it is most common after la forme moyenne. The exciting cause 
may be very slight, such as merely extending the hand, or the emotion 
induced by seeing a relative, but it has also occurred in cases in which 
no exciting cause could be discovered, and several patients have been 
found dead in bed in an attitude that showed that they were stricken 
in their sleep. It may sometimes, however, be due to embolism of a 
cerebral artery. 

Death is not always quite so sudden, and it may then be preceded 
sometimes by dyspnoea, which auscultation does not explain, some- 
times by bronchitis or congestion of the lungs, sometimes by buzzing 
in the ears, by irregularity and int^rmittence of the pulse, by bruit de 
souffle, and more rarely by syncope and convulsions. Dieulafoy,* who 
has given much study to the subject of sudden death in this disease, 
is inclined to attribute it, in the absence of disease of the heart, to a 
reflex irritation, which starting from the intestine extends to the meso- 
cephalon. If the pneumogastric is the only centrifugal nerve affected, 
there will be syncope, which may be at once fatal ; if the respiratory 
nerves are also affected, the respiration will be arrested coincidently 
with the heart. In the majority of the cases, he says, the cellules of 
the facial nerves or of the nerves of the limb are at the same time 
irritated, a fact which explains the convulsions which so frequently 
usher in death. 

Embolism of the pulmonary artery, originating in most cases from 
thrombosis of the femoral veins or from that of the cerebral veins, 
may also cause death more or less rapidly. 

Embolism of the other arteries of the body may also occasionally 
occur and give rise to gangrene, as in the case of those of the ex- 
tremities. Where, however, gangrene occurs in the absence of the 
signs of disease of the heart, the probability is that it is due to a form 
of arteritis, which will be described further on in this paper. 

Pericarditis occurred in one of my patients, who, after passing 

1 De la Mort Subito dam la F16vre Typholde, Parii, 1869. 
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through an attack of fever of moderate severity, was attacked bj 
erysipelas on the thirteenth day of convalescence and subsequently by 
pleurisy and still later by pericarditis. So many cases of thrombosis 
of the different veins of the body occurring in the course of typhoid 
fever have been reported that it does not seem necessary to dwell upon 
the subject in this paper further than to call attention to the extreme 
frequency with which this complication occurs during the stage of 
convalescence. 

Dr. E. Barie^ has recently called attention to inflammation of the 
arteries as a sequel of typhoid fever. This inflammation affects both the 
larger trunks and the minute arterioles. The arteries of the lower ex- 
tremities in the case of the large trunks are most frequently affected (in 
22 cases out of 24 cited by the author). This inflammation usually 
occurs at about the time the patient begins to leave his bed and to 
move about — ^a fact which explains its frequency in the lower extremi- 
ties — ^and occurs just as often after mild as after severe attacks. Dr. 
Barie distinguishes two varieties : 1. Acute obliterating arteritis. 2. 
Acute parietal arteritis. The first variety is constituted anatomically 
by an embryonal infiltration of the three coats, disappearance of the 
smooth condition of the intima, which becomes uneven and granular. 
This has, as a consequence, the production of a secondary thrombosis, 
which in course of time becomes a dense gray mass adherent to the 
parietes of the artery. Very often the inflammation of the artery is 
accompanied by a certain amount of periarteritis. If the lumen of 
the affected artery is completely obliterated and the collateral circula- 
tion is not quickly established, mortification ensues and the limb 
assumes the appearance of dry gangrene. In exceptional cases, in 
consequence of the simultaneous occurrence of venous thrombosis or 
of phlebitis, moist gangrene may follow the mummifying variety, or 
substitute itself for it. 

The principal symptoms of obliterating arteritis are as follows : 
Acute pain occurring more or less suddenly and seated in the course 
of the affected artery, sometimes localized in a restricted region, as, for 
instance, the thigh, calf, or Scarpa's triangle, sometimes occupying the 
whole length of the limb, and increased by pressure, upon assuming 
the erect position, and by the movements of walking ; diminution of 

1 Contribution k THistoire de 1' Arterlte Aigae ConseciUiTe & la Fierre Tjpholde, BeTnede M6d6cine» 
It., 1884. 
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1 the filings and finally suppression of the pulsations of the artery ; 

! swelling of the limb without oedema or redness ; bluish mottling of 

the skin ; sometimes, although rarely, purpura ; diminution of the 
temperature of the limb with or without disturbances of sensibility, 
such as formication and partial anaesthesia, and finally the occurrence 
in the course of the artery of a hard and tender cord. 

The parietal arteritis is only a variety of the preceding and has 
consequently the same symptoms, but in a less degree of development, 
except, of course, that the hard, painful cord is absent. It is said, 
however, that the diminution of the pulsations of the artery is occa- 
sionally preceded by an exaggeration of their amplitude and that in 
a few cases the temperature of the affected limb has been observed to 
be higher than that of the other. 

It must be borne in mind that some of the symptoms of the obliter- 
ating variety may arise from an embolus, but the presence of a valvular 
murmur and of other signs of disease of the heart, and the sudden- 
ness of the seizure, will enable us to recognize without difficulty the 
cases dependent upon this cause. 

The therapeutic indications in the milder forms are best fulfilled by 
rest in bed, the application of emollients or soothing ointments to the 
limb, and wrapping it in cotton. In cases in which gangrene has 
occurred the patient should be supported by tonics and a liberal diet, 
and appropriate antiseptic dressing should be applied to the part. 
This endarteritis may afiect the arteries of the heart; a condition 
which is believed by Landouzy and Siredey^ to be occasionally the 
cause of sudden death. 

Sequelae affecting the Respiratory System, 

The complications and sequelae connected with the respiratory 
system are less frequent and important than those which we have just 
considered. They would seem also to be rather the result of accidental 
causes than of any inherent tendency in the disease to their produc- 
tion. Pleurisy occurred in four cases which have come under my 
observation — ^in one of them with a fatal result — all of which were 
well advanced in convalescence. Gairdner and Liebermeister report 
similar cases. Pneumonia also occurs. In regard to the influence of 
typhoid fever in the production of phthisis difiierent opinions are held. 

1 Goatribotlon k rHistoin de rArUrita TypboTdlque, Revue de M6deciue, t., 188fi. 
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Jaccoud believes that an attack of typhoid fever precipitates the 
course of tuberculosis, if it already exists, but he knows of no case in 
which it has provoked the formation of tubercles. On the other 
hand, he says, it may give rise to caseification of the lung and to 
phthisis in consequence of the persistence of lobular foyers, exactly 
as it does in measles. Flint reports the case of a man who left the 
hospital on the thirty-third day after his admission and resumed the 
occupation of a laborer, who eighteen days subsequently was readmitted 
with cough and fever, and in whom tuberculosis was finally developed. 
In my own experience I have known cases of typhoid fever to termi- 
nate in acute phthisis, and should carefully guard any patient having 
a tendency to this disease from all causes of inflammation of the 
lungs. On the other hand, I have had cases under my care which I 
at first believed to be typhoid fever, but which a further study 
showed to be acute phthisis. 

Inflammation of the larynx and laryngeal ulcers also occur in the 
stage of convalescence, but this subject has been so fully discussed by 
Dr. Keen in the lecture alluded to above, that it is only necessary 
here to make this brief reference to it. 

Seqtielce affecting the Digestive System. 

Accidents connected with the digestive system may also occur at 
this time. There is not only a possibility of the ulcers ef Peyer's 
patches remaining unhealed and thus giving rise to perforation of the 
intestine as late as the one hundred and tenth day,^ and even after the 
patient has been discharged from the hospital apparently well, but 
peritonitis from propagation of irritation from the intestine to the 
sereus membrane has also been observed at this time. Such cases are 
referred to by Hutinel, who also alludes to typhlitis and perityphlitic 
abscesses as complications of this stage of the disease. 

Jaccoud describes an ulcerative colitis which is sometimes set up in 
convalescence and which is accompanied by fever, sometimes mistaken 
for that of a relapse. It usually gives rise to a saguinolent diarrhoea 
and sharp intestinal pains which will generally enable us to recognize 
it. It has occurred, as autopsies have shown, after the cicatrization 
of the typhoid ulcers and is especially intense in the region of the 
sigmoid flexure. It is not invariably fatal. 

1 Morin, Dm Perforations Inteatinalea dans le Cours de la Fiftvre Typholde. Paris, 1869. 
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Other complications coming under this head are intestinal hemor- 
rhage, icterus, and ulceration and gangrene of the mouth. In a case 
which Franklin^ reports gangrene began in the upper gum and caused 
in five days necrosis of the superior maxillary bone. An interesting 
case of contraction of the intestines is recorded by Toung,^ in which, 
after death, the lower twenty-five inches of the ileum were found so 
greatly contracted that the first joint of the thumb could be introduced 
only with great difficulty into the widest part of it. At about two 
inches above the ileo-caecal valve, and again near the upper part of the 
contraction was a firm band of fibrous tissue. Through these con- 
strictions only the tip of the little finger could be passed. Above the 
constriction for about fifteen inches the small intestine was enormously 
dilated, so as to resemble the stomach. The immediate cause of death 
in this case was a fall from a horse. 

SequelcB affecting the Genito-urinary System, 

The genito-urinary system furnishes also a certain number of 
sequelae to typhoid fever, such as albuminuria, which Jaccoud says 
is rare, and catarrh of the bladder, which is not so infrequent, especi- 
ally in those cases in which this organ has been allowed to become 
over-distended during the febrile stage. . 

Yelpeau appears to have been the first to call attention to orchitis^ 
as an occasional complication or sequel of typhoid fever. Although 
it may occur in the febrile stage, it is much more frequently met with 
in convalescence (20 times out of 27). Since Velpeau, Chevedergne,* 
Bouchut,,* Hanot,* Vallin,^ Widal,® Dufiey,*^ Liebermeister,^^ Eloy," 
Larquier," Sadrain,** Hutinel,** Ollivier,** Hamilton,** Manly ,*^ and 
Sabourin,'* all refer to it. 

I Quoted by Hntinel. * Medical Pren and nireular, 1886, xlvi. p 471. 

s OrchltiB, although a surgical affection, is coDsidered here because it has escaped the notice of Dr. 
Keen. 
« De la FidTre Typhotde et les Manifestations, Th^se, Paris, 1864. ^ Quoted by Ollivier. 

* Orcbite dans la Fievre Typholde, Arch. 06n. de M6decine, 1878, t. ii. p. 695. 
T Quoted by OIllTier. 

* FlAvres Typholdes Gompliqu^s d*Orchite, Bull, de la Soc. Clinique de Paris, 1877, t. i. p. 142. 

* Dublin Journal of Medical Science, Tol. liii. p. 97. 

"> Ziemssen's Handbuch. " Union M6d , 1883. 

u De r Orcbite dans la Fi^Tre Typhoide, Paris, 1882. 
u De rOrcbtte dans la Fi^rre TypholTde, Th^se de Doctorat, Paris, 1882. 
14 Etude sur la Gonralescence et les Bechut^a de la Fidvre Typhoide, Paris, 1883. 
u Contribution k I'Histoire de TOrchite Typhoide, Rerue de M6decine, 1883. iii. 
17 The Lancet, 1882, toI ii. p. 1039. i« The Lancet, 1882, toI. ii p. 1065. 

u Orcbite Parenchymateusd dans la Gonyalescence de la Fidvre Typhoide, Bull. Soc. Clinique de 
Paris, 1878, t. ii. 
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In 27 cases collected by OUivier, the age was 4 months in 1, 
between 16 and 30 years in 14, between 30 and 35 in 3, and over 
40 in 2. The age is not given in 7, bat as in 6 of these the 
patients were soldiers, it is fair to assume that they were young. 
The degree of seventy of the attack of fever which has preceded it 
appears to exercise an influence upon the frequency of this complica- 
tion. In 4 cases the fever is said to have been slight, in 13 of 
medium severity, in 6 grave, and in 4 adynamic. When this com- 
plication occurs in convalescence, the fever to which it gives rise is 
frequently mistaken for that of relapse. The testicle is more fre- 
quently affected than the epididymis. In 13 cases both were involved ; 
in 9 the testicle alone, and in 4 the epididymis only. There is usually 
at the same time engorgement of and pain in the spermatic cord ; in 
15 cases the right side was affected, in 11 the left, and in 1 the side 
is not mentioned. 

The average duration was twelve days, but cases in which suppura- 
tion occurred lasted much longer, in one case as long as two and a 
half months. All the patients recovered, except the infant of four 
months. In 8 cases, however, induration persisted, and in 1 atrophy, 
and in 6 suppuration occurred, the microscope showing in the discharge 
of some of these the debris of the testicle. The orchitis following 
typhoid fever differs from that caused by gonorrhoea presenting more 
resemblance to that following mumps, except that it does not nearly 
so often give rise to atrophy. It may sometimes be of rheumatic 
origin. Widal attributes it to thrombosis of the spermatic vein, and 
Bucquoy to masturbation, which he says is not infrequently practised 
in the convalescence of typhoid fever, when the genital functions are 
said to be very active. 

Before concluding this paper I will refer briefly to a case in which 
diabetes appeared to be a sequel of typhoid fever. The patient was a 
lady, about forty years of age, who has been for some years under 
my professional care. Three years ago she had a severe attack of 
typhoid fever, during which her urine was examined and found to be 
normal. Her convalescence was tedious and protracted by a succession 
of boils, which led to the reexamination of the urine and to the detec- 
tion of sugar in it. The saccharine condition of the urine has continued 
up to the present time, although she is able, by carefully regulating 
her diet, to maintain a fair degree of health. It will be of interest to 
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add that she is hereditarily predisposed to diabetes, her mother having 
died of this disease at an advanced age. 

Sequelce affecting the Skin, etc. 

Boils and subcutaneous abscesses are not infrequently met with in 
the convalescence of typhoid fever, and although usually not the cause 
of any serious trouble, occasionally wear out the patient, especially 
when they coexist with visceral productions of the same character. 
Rathery, Jaccoud, Dyce-Duckworth, and Liebenneister have all 
reported cases of this kind. On the other hand, some of the cuta- 
neous eruptions are said to be favorably modified by an attack of 
typhoid fever. 

Although erysipelas is strictly not a disease of the skin, it will be 
more conveniently considered under this head. It appears to be quite 
a frequent, and, unfortunately, a grave complication of the convales- 
cence of typhoid fever. I have already referred to one case in my 
own practice, in which a severe attack of erysipelas occurred on the 
thirteenth day of convalescence, and was itself succeeded by pleurisy 
and pericarditis ; and cases are reported by Baiimler, Rathery, Lieber- 
meister, and Wilson. 

Children convalescent from typhoid fever not infrequently contract 
one or other of the eruptive fevers. I have seen this occur repeat- 
edly in the hospitals of Paris, where, at the time of my visit there 
in 1859—60, no attempt was made to isolate patients with infectious 
diseases. 
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DISCUSSION. 

Dr. J. E. Reeves : I had hoped, from the title of the paper, the author would 
allude to some of the accidents which frequently occur. I have seen, without 
appreciable cause, during the third or fourth week, the patient suddenly seized 
with pain in the abdomen — in a word, with all the symptoms of perforation, 
and yet recover. I have witnessed seven such cases. Referring to the state 
of the mind and senses, I have on four or five occasions seen patients, after 
they were able to be out of doors for five or six days, seized with some hallu- 
cination, without permanent impairment of mind succeeding. I could furnish 
several examples of temporary derangement of mind following typhoid fever. 
The period of convalescence in typhoid fever is to me a most anxious one as 
regards the welfare of my patients. 

Dr. George L. Peabody : I desire a word of explanation with regard to 
the administration of solid food to convalescents in typhoid fever. I believe 
that there are a number of patients to whom the administration of solid food 
would not be judicious, viz., patients who have suffered from severe attacks 
of the disease. Patients who are anaemic and markedly depressed in their 
nervous systems are not, as a rule, clamorous for solid food. These patients, 
I think, should not be given any solid food. On the other hand, there are 
patients who have had the ordinary series of symptoms of typhoid fever, 
lasting three or four weeks, who oftentimes regain their appetite and desire 
for solid food days before the fever has left them. As a rule, I think that 
with such patients it is safe to give regularly a small allowance of finely 
divided meat once or twice a day if they bear it well. I have done this 
several times where a recrudescence of the fever followed. This is not 
caused by the food, and is not in itself a reason for discontinuing solid food. 
I have in my experience met with a number of examples in which the 
administration of small amounts of solid food to patients immediately after 
the fever had left was not only not harmful, but has been of aid ; and I do 
not think I have ever seen any bad results follow the practice. The adminis- 
tration of an egg is just as likely to do harm as finely divided meat. 

Another point I would like to refer to, and that is the subject of ulcers as 
the cause of diarrhoea, and on this point I must differ from Dr. Hutchinson. 
I do not believe that the presence of ulcers bears any relation to the presence 
of diarrhoea. I have too often followed cases of typhoid fever to the autopsy 
table to agree with Dr. Hutchinson in this regard. Diarrhoea, I believe, 
is due to a catarrhal condition of the intestines, which may or may not be 
present in any given case. On this account it seems to me, if there be no 
diarrhoea present and no specially profound depression, it is perfectly proper 
to administer solid food soon after the period of fever has ceased. 

Dr. William Ord, of London : I come from the other side of the Atlantic, 
and will put forward my experience with that of Dr. Hutchinson. In 
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regard to diet, I agree with him ; but I am also in agreement, from frequent 
experience, with Dr. Peabody. I have been naturally under the influence of 
my colleague, Murchison, within the past few years. On more than one 
occasion of late, I have had warning that one must be guided to a certain 
extent by the desire of the patient for food, and I have learned to give into 
this desire in general. I will quote a case which occurred a month or two 
ago. It was a girl in St. Thomas's Hospital, who had a severe attack of 
typhoid fever, and convalescence had set in. Then, without any existing 
condition to account fur it, she began to have a large range of temperature, 
rising steadily in the evening and falling in the morning, till at the end of 
three days the range of temperature was from three to five degrees. With 
this she became slightly delirious, and menaced her physician when he came 
around. Then, for two or three days more, the temperature was still higher, 
with more disorder in her mind and craving for solid food ; at the same time 
she refused to take liquid food. Now I tried the effect of giving her solid 
food. She was allowed at once boiled sole. Within twenty-four hours after 
taking the fish her temperature became normal, her delirium ceased, and from 
that time on she made an uninterrupted recovery. This is an instance of 
what we have to do in all cases of convalescence, viz., the study of the indi- 
vidual as well as of the fever. 

With regard to diarrhoea, I would say there is a good deal of reason in Sir 
William Jenner's explanation that where diarrhcea is conspicuously present 
there is also a conspicuous presence of ulceration in the large intestine, where 
it is apt to be associate!^ with extensive catarrh. Certainly, in epidemics 
which I have watched from year to year in London, the existence of these 
things has been very notable. Where there is much diarrha?a, there is con- 
siderable ulceration existing in the large intestine, which post-mortems have 
enabled us to verify. This bears also on the question of relapse. It was only 
ten or twelve years ago that many relapses were noticed in London. Up to 
that time they had the typical form of diarrhoea, then they had epidemics in 
which constipations were more marked, and then the trouble of relapses, by 
which I mean not recrudescence, but a complete second attack. When con- 
stipation existed, they used to give castor oil. After long study of these cases, 
I have come to the conclusion that the relapses were, in all probability, due 
to an infection from within ; that long constipation had allowed time for 
germs to produce a second infection. 

There are one or two points in relation to sequelse I would like to ask Dr. 
Hutchinson. Very often, in long continued cases of typhoid fever, we have 
periostitis and phlebitis, and I think deep ulceration in the larynx is a com- 
mon occurrence. I would like to know if these ulcers have been often 
observed in this country. Phlebitis is a thing that always puzzles me, and 
with regard to which I would like to have some information. 

Dk. F. p. Kinnicutt : I believe that relapses in typhoid fever are simply 
the result of re-infection and not of imprudence in diet. I believe we 
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frequently Bee recradescences of many of the symptoms from impradence 
in diet, and it seems to me that, although there are, undoubtedly, cases 
carefully selected in which solid food may be safely given and possibly with 
'benefit, shortly after the disappearance of the fever, there are, also, cases in 
which solid food may work ruin to the patient. The advice, if given gener- 
ally, would be abused, and I think the rule mentioned by Dr. Hutchinson is 
the best one for the profession to follow — careful regulation of diet during 
the first ten days. 

Dr. F. C. Shattuck : Mention has been made of relapses, and also of 
recrudescence. I have noticed, during the stage of convalescence in typhoid 
fevers, a persistent rise of temperature, which was neither recrudescence nor 
relapse, and which did not disappear until the patient got out. It seemed to 
be a bed fever. I am satisfied of the existence of this fever, and think it 
important that we should recognize its existence, and not be alarmed by it. 
The more we see of temperature the more it is forced home to us that it is 
not to be taken as a single guide for action, but is to be regarded as only one 
of the factors for the solution of the problem before us. 

Dr. J. C. Wilson : The question of diet, during the early period of con- 
valescence, is one of such importance, and such divergent views have been 
expressed here, that I venture to ask Dr. Ord, in regard to the single case 
he related, as to the diet of the patient prior to the mania he spoke of. Is 
it not possible that this patient's mania might have been due to defective 
nutrition ; in fact, a mild form of starvation mania? 

Dr. William Ord : Previous to the administration of solid food the patient 
had been given beef tea and milk, in the proportion of two parts of beef tea 
to one of milk, as freely as the patient could take it, and six days before the 
occurrence of the maniacal symptoms two eggs a day had been given in 
addition ; but she had refused all these for a day or two. 

Dr. Hutchinson : The sequelae of typhoid fever are very frequent in this 
country, as shown by Dr. Keen, of Philadelphia, in his Toner Lecture. I 
have alluded to several of them in that part of my paper which I have not 
been able to read on account of the limit of time imposed by the Association. 
Among them are several diseases of the nervous and circulatory systems. 
Attention has also been called somewhat prominently of late to the fact that 
orchitis is an occasional complication of this stage. This has been ascribed 
to masturbation by Bucquoy, who asserts that it is frequently practised by 
patients during convalescence from this disease, when the genital functions 
are said to be specially active ; but a much more probable explanation is that 
which refers it to thrombosis of the spermatic vein. Dr. Da Costa some years 
ago called attention to the fact that a low grade of fever occurred in conva- 
lescence, which was cured by the patient's being ordered out of bed. On 
the other hand, a recrudescence will occur if the patient gets out of bed 
too soon. 
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In a short communication relating chiefly to some of the surgical 
sequels of typhoid fever, Sir James Paget says : 

" 1 do not feel competent to deal with the question whether each fever has, 
as seems probable, its own proper sequels, and in this sense, though perhaps 
in less degree, as specific as in its fever-period ; but I have not yet seen either 
periostitis or local paralysis of muscles afler any other than typhoid fever, or 
a fever which I suppose to be closely related to it, and I have not seen after 
typhoid any corresponding number of cases of large lymph glands, diseased 
joint, or other diseases of mere debility, such as may follow any acute illness." 

And he quotes the remark of Dr. Baly, to the effect that " a book 
on the diseases of convalescence might be one of the most valuable 
that any physician could write." A consideration of the, truth of this 
remark has led me to lay before the Association a few notes upon the 
important subject of paralysis following typhoid fever. 

It is an interesting question how far these so-called sequels or well- 
defined disorders occurring during the convalescence from fevers and 
other acute diseases are special or confined to certain of them only, 
and how far others may occur in a similar relation to several of them. 
Certainly, in many instances, the latter is found to be the case, as, 
e. g.j otitis media after both scarlatina and measles, whilst, again, some 
peculiar local derangements seem to follow in the wake of a particular 
fever, and to bear no similar relations to any other, e, g.. paralysis of 
the palate following diphtheria. So with periostitis after typhoid, 
which may occur in many situations. I have seen it several times on 
the tibia, once leading to severe necrosis, often on the ribs, and twice 
on the surface of the sternum. So with the affections of the nervous 
system, the most common form being of the muscles supplied by the 
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peroneal or anterior tibial nerve, whilst more extensive paralyses are 
decidedly uncommon. The very peculiarities of the parts affected, 
and the frequency with which they are attacked in preference to all 
others, show certainly a predilection for them which must give the 
stamp of specificity. 

It is not to be wondered at that the nervous system suffers in many 
ways after the prolonged disturbance to which it is subjected during a 
siege of typhoid fever. Indeed, it would be remarkable if derange- 
ments of the nervous functions were not often witnessed under these 
circumstances. In a certain proportion of all cases of this fever, the 
incidence bf the poison seems to be upon the nervous system, as is 
evidenced by the occurrence of cephalalgia, insomnia, delirium, tremors, 
and debility. As a sequel of these profound and prolonged disturb- 
ances in the nervous system all patients who have thus suffered are 
left in a condition of very marked asthenia, and it is a long time before 
they are in a condition to bear any, even moderate, amount of either 
bodily or mental fatigue. These signs of exhaustion of the nervous 
system are constant, and generally in proportion to the severity of the 
fever, and the degree to which its violence has fallen upon that portion 
of the mechanism. But, apart from such general functional diminu- 
tion, there are, in exceptional cases, signs that certain isolated, and. 
often strictly localized, portions of the nervous system have suffered 
out of all proportion to the rest, and in them the impairment of func- 
tion may reach a high degree. Thus, the cerebral cortex may be the 
part chiefly affected, and we observe, even after full convalescence has 
set in, that the mental functions remain imperfect and hallucinations 
and delusions may persist for a very considerable time — or, as concerns 
us most at present, some part of the spinal cord, or some one or more 
of the spinal nerves, exhibits altered function. 

It is, however, a fact that, although these sequential paralyses are 
more frequently observed after somewhat severe attacks of typhoid, 
yet they do not specially occur when the fever has been marked by an 
excess of nervous disturbance. Nor can any such predisposing cause 
as the influence of country or of a neurotic temperament be shown to 
play any part. The nervous phenomena, almost invariably, are both 
motor and sensory, presenting paralysis with either pain or anaesthesia. 
This has always been observed in spinal nerves, and has not been seen 
in any of the mixed (motor and sensory) central nerves. According 
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to Nothnagel (Z)^uf«<;A. Archiv fur klin. Med., 187li), from an exami- 
nation of recorded cases, the following is the order of frequency of 
these affections: 1. The parts supplied by one nerve or branch of 
a nerve, with special predilection for the ulnar and the peroneal. 
2. Paraplegia, generally confined to the lower extremities, but not 
very infrequently involving an upper extremity — sometimes both arms 
and legs — sometimes one side more than the other. 3. Less fre- 
quently, one extremity, either upper or low^r, or two extremities in 
crossed order. 4. Simple alterations of sensibility ; if looked fov, these 
will be found very frequently, though not so striking as the cases with 
combined paralysis and anaesthesia. They are observed chiefly in the 
lower extremities and especially in the feet. 

From a consideration of many cases of paralysis after this fever, it 
may be inferred that the mode in which it is produced is by no means 
always the same; that, indeed, the effect of the poison is exerted 
sometimes upon some of the great nervous centres, especially of the 
spinal cord, and at other times upon the structures of some special and 
individual nerve or nerves. Jaccoud, e. g., speaks of paraplegia being 
due to (Edematous infiltration of the parts in the vertebral canal, and 
is of opinii>n that even prolonged exhavstion of these centres without 
organic lesion may be the cause of a motor loss enduring even for a 
considerable time. Prof. Biermer relates an important case, in which 
he finds difficulty in deciding between acute poliomyelitis anterior and 
multiple degenerative neuritis, there having been pain, motor paraly- 
sis, good sensation, diminished electrical reaction, atrophy, and bed- 
sores, a tedious illness of several months, and, finally, complete recovery. 
As the tendency in all these cases is toward recovery, their pathology 
is necessarily scanty and founded upon what is better known about 
recognized lesions whose symptomatology is somewhat analogous. 

The commonest variety of post-typhoid paralysis is that which is 
confined to the district supplied by one nerve, e. g,, the ulnar, pero- 
neal, or the circumflex. Here, it is extremely probable that two dis- 
tinct pathological conditions may exist. There may be a true inter- 
stitial neuritis or there may be an acute parenchymatous change in the 
nerve elements. The two varieties are separated from each other 
mainly by the presence or absence of pain — this symptom being a 
marked feature in the former, owing to the pressure exerted upon nerve 
filaments, and being absent in the latter where this condition does not 
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exist ; the main feature, however, the loss of power in the supplied 
muscles, being equally present in them both. It has been suggested 
by a recent writer (Thomson) that a similar acute parenchymatous 
degeneration is to be looked upon as explaining that common post- 
febrile paralysis, the diphtheritic, and the view has much to com- 
mend it. 

It is not unusual after typhoid fever of considerable severity to find 
a definitely enfeebled condition of the lower extremities persisting for 
some time, and sometimes a person never entirely recovers his capacity 
for walking long distances. Such paretic cases have never been 
specially studied, but it is probable they would, if any should fall 
under the head of defective innervation from prolonged exhaustion of 
the nervous centres. 

The most important, however, of cases of post-typhoid paralysis are 
those of paraplegia, con'fined sometimes to the lower extremities and 
sometimes involving these together with some other parts. Well- 
marked cases of this kind are sufSciently unusual, and one may see 
several hundreds of cases of typhoid fever without meeting with a 
single example. Not much has been written upon it, and in some 
articles very dissimilar conditions are probably included mnder the 
same description. 

The following case is a striking instance of a very severe form of 
paraplegia directly resulting from typhoid fever and still ending in 
complete recovery. 

Julia L. was brought by the ambulance to the Montreal General Hospital 
on the 8th of November, 1887. The following account of her illness was 
obtained from her attending physician. She complained on September Ist 
of headache, feverishness, pains in the limbs, and a short hacking coagh. 
After one week took to her bed. Was first seen by her physician on Sep- 
tember 12th. At this time, she had a severe cough with whitish expecto- 
ration ; moderate distention of abdomen, and gurgling in right iliac fossa. 
Temperature 102° F. The disorder ran the ordinary course of a moderately 
severe attack of typhoid fever without complication. Patient remained in 
bed until October 25th, when she got up, went about the house for three or 
four days and was apparently convalescent ; appetite good, sleeping well, and 
gaining strength rapidly. On October 29th temperature rose to 102° F. and 
she began to suffer from severe pains in the legs. The lower extremities were 
very sensitive, the patient not being able to bear any motion of the bed- 
clothes. The legs were flexetl on the thighs and the thighs on the pelvis, any 
attempt at extension being very painful. At this time had incontinence of 
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urine for one day. The skin over the left trochanter and sacrum very soon 
became red, and in two or three daye a large slough, about two inches 
square, had formed in both these situations. The skin over the right tro- 
chanter also became reddened but did not slough. The temperature soon 
became normal and remained so. 

I On admission, much emaciated and ansemic ; face pale ; eyes brilliant, pupils 

dilated and equal; expression anxious and haggard; skin dry and harsh, 
cool; tongue clean and moist; abdomen retracted, not tender on pressure. 
Lies on right side with legs and thighs flexed. Some cedema of left foot. 

I Numerous small purpuric spots on both legs from knees downward. Great 

I wasting of muscles of both lower limbs, thigh and leg ; both knees are rigidly 

bent ; any movemeat to relieve the contraction is extremely painful. Marked 
paresis in all attempted movements of foot, leg, or thigh. She is unable to 
hold up either leg from the bed without support. Much tenderness on pres- 
sure upon the muscles of the legs and thighs. No anaesthesia. The skin 
over the two malleoli somewhat reddened. Plantar and abdominal reflexes 
present. There is a large bedsore over the lower part of the sacrum, about 
two inches square, covered with a hard, black slough, and with inflamed edges. 
There is a similar slough on the left trochanter, and the skin over the right 
trochanter is reddened but unbroken. Pulse feeble and rapid, but regular. 

I Temperature normal. In lungs, many moist sounds heard at both bases, 

chiefly in the left. Urine contained a small amount of albumen. Complains 
of pain over the bedsores and weakness. Eats well. Sleeps soundly. Urine 
and feces passed naturally. Is very feeble and resents being moved or stirred. 
She was put upon a water-bed and the bedsores poulticed, and was given 
quinine, good diet, and a small allowance of stimulants. The sloughs soon 
separated and the sores were dressed with balsam of Peru and iodoform ; they 
slowly granulated and finally healed. The contraction of the knees obsti- 
nately remained. In February, the legs were gradually extended by means 
of weights and pulleys. By this means they were brought down until the 
legs were quite straight. During this time, motor power was slowly returning 
and pain quite disappeared. After a time, she could stand upright, and per- 
form flexion and extension movements of the feet and legs. Improvement 
was then rapid, and she was discharged March 1, 1888, able to walk nicely 
about the ward. She has since remained well and strong. 

Daring apparent convalescence there occurred severe pain in the 
limbs, marked tenderness of skin and muscles, no anaesthesia, diminu- 
; tion of superficial reflexes, loss of electrical contractility, extensive 

I bedsores, loss of power to a great extent but never complete, contrac- 

tures, no disturbance of sphincters. The case looked very unpromising 
' and it was only the known tendency of these cases toward recovery 

and the probability that the lesion was really in the nerve-trunks, 

6 
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and not in the spinal cord itself, that enabled a somewhat favorable 
opinion to be entertained. 

The second illustrative case is still more remarkable inasmuch as it 
presents an example of unusually extensive paralysis after typhoid — 
the nervous disorder involving all the limbs, and, in addition, the 
palatal muscles after the manner of diphtheritic palsy. 

Erneat H., aet. fifteen years, was admitted under my colleague, Dr. Wilkins, 
into the Montreal General Hospital on the 26th of March, 1888, suffering 
from typhoid fever of a few days' standing. The ca.se presented no unusual 
features, and was of a rather mild type. On the twenty-fourth day of illness 
the temperature was 99^, and in a few days later it reached and continued 
at the normal figure. About this time he found that he spoke with some 
difficulty — that is to say, the effort required for speech was greater than it 
should be ; it was noticed that his speech had a nasal intonation. There soon 
followed a sense of numbness in the ends of the fingers and in all the limbs; 
the weakness being greater upon the left side than the right. By the 4th of 
May he lay in bed without power to raise either leg from the bed ; the head 
and arms were raised with great difficulty, and the grasp was very feeble. 
There were no pains in the extremities. The voice was quite nasal, speech 
was difficult, and swallowing required an effort and occasionally produced 
regurgitation. The velum palati was relaxed and insensitive. Knee-jerk 
absent in both legs. Tactile sense good. Muscles of lower extremities react 
normally to the faradic current, but somewhat slowly to the galvanic current. 
Muscles of the upper extremities react three times as strongly on the left side 
as on the right side. Eyes examined by Dr. J. J. Gardner: "pupils react to 
accommodation and light, but somewhat lazily tx) light. Accommodation 
unimpaired. External ocular muscles act well, no weakness of internal recti. 
Fundus normal." He remained in this condition of extensive paresis. Under 
treatment by means of galvanism and strychnia for several weeks, being 
removed by his friends on the 27th of June, 1888. At this time the limbs 
had improved in power to a moderate extent, and the nutrition was better; 
the voice was less nasal. 

Gowers (Diseases of the Nervous System^ vol. ii.) alludes to similar 
cases, but mentions that, as diphtheria is known sometimes to accom- 
pany typhoid fever, so a paralysis in reality of diphtheritic nature 
may be observed as a sequence of such a compound attack ; and the 
question may be raised whether H. did not have diphtheria. There 
is no proof that he did have throat affection of any kind; and, on the 
other side, he wjis, during the whole time, under skilled attendants in 
a hospital, and nothing was ever noticed or complained of which led 
to an examination of the fauces. It may, therefore, I think, be safely 
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held that no diphtheria complicated the case. I would also recall, as 
stroDglj corroborative of the same view, that there was no disturbance 
of accommodation, and no albumen in the urine. 

Although actual observatipns are not very numerous showing pres- 
ence of the lesions of peripheral neuritis, and the absence of change 
in the spinal centres in cases in which post-typhoid paralysis has 
existed, yet they are sufficient to substantiate the occurrence of such 
a disorder. Indeed, in the light of the somewhat remarkable observa- 
tions recorded by Pitres and Vaillard (Revue de MSJecine, t. v., 
188)), we may well be surprised that the clinical evidences of neuritis 
are not more frequently met with. These writers made careful and 
extensive histological examinations of peripheral nerves in various 
parts of the body in cases of typhoid fever which had proved fatal 
from various causes, but in none of whom there had, at any time, 
been evidences of nervous lesion or disorder. The result was, in 
every case, to find microscopical evidence of well-marked changes in 
the structure of most of the nervous trunks and their branches, whilst 
the actual nerve-roots and the spinal centres remained unaltered. 
And the question is raised, *^IIow frequently in reality does such 
neuritis occur?" In the examples recorded there had been nothing 
from a clinical standpoint to suggest its existence, and they were 
selected quite by chance. Does it occur both in fatal cases and in 
those mild or moie severe cases which end in recovery? We are led 
to think the latter possibly true, owing to the frequency with which 
more or less marked evidences of sensory, motor, or trophic disturb- 
ances are met with as sequences of typhoid fever. 

Is this neuritis set up by the elevation of temperature? or by the 
general derangement of nutrition? Or may the typhoid poison act 
directly upon the nervous fibres, irritate these, and ruin their structural 
integrity — determine, in fact, a parenchymatous neuritis? This 
neuritis, it is stated, attacks not only the superficial branches which 
innervate the skin, but also the larger and deeper trunks. May it not, 
therefore, be that the disturbances in them are to blame for many of 
the symptoms generally observed in typhoid : fever cutaneous hyper- 
sesthesia, muscular hypersesthesia, wandering or localized pains in the 
limb, etc., symptoms which are often attributed, perhaps rather 
gratuitously, to irritation of the meninges or of the spinal cord ? The 
truth would seem to be that when a neuritis of this kind is mild in 
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character and affects only a few of the fibres of any particular nerve, 
no appreciable symptoms are produced thereby, or, at any rate, such 
slight phenomena as it may induce are lost in the complex symp* 
tomatology of the pyrexia ; and that, for some obscure reason, these 
nervous lesions sometimes become exaggerated, extend to still other 
bunches of fibres, and then give rise to the well-marked symptoms due 
to a diffuse or a localized neuritis : sensory, motor, and trophic dis- 
orders, confined to the region supplied by one or several nerves, 
according to the distribution of the determining lesions. 

As regards the etiology of this affection, some authors have regarded 
it as due to the anaemia which must necessarily result from a long 
febrile illness. That such is not the case is proved by the actual 
condition of many of the patients who have shown no such degree of 
blood-impoverishment as would be at all sufScient to account for serious 
disorder of the nervous centres or their branches. The series of cases 
produced by Nothnagel were selected from the barracks, and were all 
young, vigorous, and full-blooded men. The effects of any such 
ansemia would surely be more general, involving loss of energy in 
movements, but not a true paralysis. It could not possibly produce 
the clearly defined paralysis affecting special nerves as we find after 
typhoid fever. The other hypothesis which has been suggested is that 
the disorder consists essentially in a degeneration of the affected 
muscles. That this cannot be, is sufiiciently obvious from the exten- 
sive sections of the body which may be simultaneously involved, as, 
e, ^., both lower extremities, or these together with an upper ex- 
tremity; from the constant presence of pain at some period, and 
often severe ; and from the existence of anaesthesia. 

Post-typhoid paraplegia generally sets in gradually and disappears 
gradually, but, in rarer examples, it comes on suddenly and passes off 
either suddenly, or, at any rate, very quickly. Such a case is that 
reported by Ollivier, which led him to infer the existence of a true, 
but temporary, congestion of the spinal cord. There is nothing 
impossible about the hypothesis, and it seems necessary in order to 
explain such a case, but certainly docs not apply to the more common 
forms of gradual development. Nothnagel suggests that actual spinal 
hemorrhage is more probably here present, and that meningeal hemor- 
rhage has, in reality, been often found in fatal cases of typhoid fever. 

The predilection for certain special groups of muscles observed in 
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the paralyses of plumbism and of diphtheria does not exist in the 
same degree after typhoid fever. In it there is no rule, and, to explain 
it, we must look for some cause capable of making its influence felt in 
an infinite variety of situations : the ulnar or the peroneal nerve, a 
plexus of nerves, both lower extremities, an upper, together with the 
opposite lower, extremity. At the same time, all degrees of intensity 
may be observed, from the slightest paresis up to complete abolition of 
function. 

The paralysis generally develops slowly and gradually, and it 
commonly advances to a considerable degree before being arrested. 
Arrived at this stage, it may be. expected to recede spontaneously or 
under the influence of treatment, and the case to end in complete 
restoration of function. A more unusual course is that in which, as 
before, a slight, or very moderate degree of weakness is gradually 
developed, and then suddenly a great change occurs, and a perhaps 
complete paralysis sets in. Even here, the usual result is gradual 
return of power. In either case, there are exceptional instances in 
which the paralysis will be permanent, even in spite of early and effi- 
cient treatment. 

The first symptom is generally pain, and this may precede any 
motor defect by some considerable time. Pretty often, the pain and 
the commencement of the paralysis are noticed about the same time. 

The cutaneous sensibility is nearly always diminished, and these 
sensory disturbances — i. e.y pain and anaesthesia — are amongst the 
most constant phenomena of this affiection. In severe and well- 
marked cases trophic changes are seen, consisting chiefly in a greater 
or less degree of atrophy. There is diminution of electrical contrac- 
tility, both to the galvanic and to the interrupted current. 

From a consideration of these general features Nothnagel strongly 
argues that the condition is essentially the same as one of traumatic 
paralysis when the injury has been done by some gradually compress- 
ing cause. We must, in that case, look for some pathological cause 
which is capable of acting in this way. Certain it is that, in fatal 
cases of diphtheritic paralysis (which has many affinities with that 
under consideration), there has been found evidence of thickening of 
the anterior and posterior roots of the involved nerves, especially in 
the neighborhood of their point of junction; and also of diphtheritic 
infiltration within the nerve-sheaths. It is probable that there would 
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be found, in an early stage, proliferation of the connective tissue, and 
that the subsequent contraction ivhich always sets in under these 
circumstances would keep up the compression of the nerve-filaments. 
The same hypothesis would apply to examples of extensive — or even 
quite limited — areas of anaesthesia. 



DISCUSSION. 



Db. William Ord, of London : There are some things in the paper which 
interest me very much. I cannot say that I have seen many of these cases of 
peripheral neuritis. They are rare in my practice. I have observed indi- 
cations of cerebral weakness, long-continued imbecility, remarkably pro- 
tracted silence, and difficulty of articulation. I have seen cases after a very 
severe attack, in which there has been a long period of comparative uncon- 
sciousness, in which the patient has spoken at the rate of a word every two 
or three seconds ; and in more than one case I have seen a patient come out 
of a condition of unconsciousness, be unable to speak at all, and recover the 
power of speech only afler several days. In one case, of a marked degree, I 
found the patient unable to speak at first; he had, in fact, lost the faculty 
of remembering words and had to learn to speak over again. This is more 
apt to occur in young children from seven to eight years of age, and in one 
case I have seen the process of learning to speak have to be recommenced 
and developed as originally. I think all these changes are rather due to 
changes in the central nervous system than in the periphery. I have found 
it convenient in dealing with these and other sequehe. as well as the compli- 
cations of enteric fever, to classify them in my own mind. I have been 
accustomed to classify them, first, under the head of complications, which 
are, so to speak, inherent in this particular kind of fever, and probably those 
forms of neuritis and cerebral weaknesses are among those which are charac- 
teristic. Then I should take those belonging to fever in general, and then 
those complications and sequelae which are accidental and to a large degree 
personal. It has been noted by one of the speakers that typhoid fever prob- 
ably awakens latent mischief in those cases which are followed by phthisis. 
I think there is good reason to believe that it has the general power of arous- 
ing existing mischief, which was up to the time veiled. In people of rheu- 
matic tendency, wo. will find it awakening a rheumatic condition. It seems 
to have the quality of bringing out things which were masked and hidden 
before. 

Dr. Francis Minot: One idea which struck me on hearing Dr. Ross's 
paper read, was the possibility of these different sequelae of typhoid fever 
being caused by more than one germ entering the system. On the other 
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hand, there are certain diseases which apparently have the same microbe; as, 
for instance, pneumonia and cerebro-spinal meningitis. The germ from the 
healthy human saliva will produce pneumonia in an animal, and in its tissues 
will be found the true pneumonic germ ; and possibly some of those addi- 
tions to disease may be caused by the same germ entering afterward. Among 
the sequelae of typhoid fever is dumbness, which may be due to some other 
germ acting afler the fever has run its course. Some time ago I saw a patient 
of eighteen who for some weeks was unable to speak a single word after a 
severe attack of typhoid fever. 

Dr. M. Allen Starr : It is pretty well admitted that neuritis may be due 
to infectious causes, and yet it seems to me that a word of caution may be 
uttered in regard to ascribing all cases that follow typhoid to the influence 
of the typhoid germ. It seems to me that if all the cases of neuritis following 
typhoid were due to the typhoid infection, neuritis would be much more 
frequent than it is. I have looked into the matter somewhat, and find that 
neuritis is a very infrequent sequel of typhoid fever. I have seen within 
the past few years cases of general peripheral neuritis following typhoid. 
In all cases they were possibly alcoholic. We know that alcohol is one of 
the frequent exciting causes of multiple neuritis, and it is doubtful whether 
neuritis following typhoid is due to the typhoid germ, or to alcohol taken 
prior to or during the disease. 

There is another class of cases to which Dr. Boss alluded, viz., those in 
which the neuritis is limited to one or two nerves. Is it not possible in those 
cases that, instead of the neuritis being due to any infection, it is simply the 
result of pressure upon those nerves? I have had three cases lately under 
observation of distinct peripheral neuritis limited to one nerve, which were 
due to pressure of the body upon the bed while the patients lay in a comatose 
state. Could not the limited neuritis of typhoid fever be explained by this 
means? It seems to me that this question might be answered by some of 
the gentlemen present. I do not think that Dr. Ross's cases belong to that 
form of typhoid fever in which there are central changes in the cord, but 
myelitis is admitted as a sequel of typhoid fever. These cases must be, I 
think, very carefully distinguished from those with marked signs of general 
multiple neuritis. 

Dr. William Osler : I think that those who have followed the patho- 
logical history of late paralysis will bear me out in stating that writers are 
divided into two classes, one stating that the late palsy is due to a neuritis, 
and the other that it is due to a poliomyelitis. This is also true of arsenical 
poisoning. Both clinical and experimental evidence seem to me to agree 
upon the fact that we may have a toxic myelitis or a toxic neuritis. Now 
in this disease it is the same; we may have typhoid fever lighting up a 
myelitis or a neuritis. 

Dr. H. C. Wood: Those who have studied the course of lead palsy have 
had to deal with this same problem, finding either central or peripheral 
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paralysiQ, myelitis, or neuritis; it is evident that the poison in some caaes 
attacks the nerve centres, and in others the peripheral nerves, bat we are 
not able to say why sometimes one, sometimes the other of these localities 
is selected. 

Dr. Francis Delafield : Although the lesions that have been described 
are not, after all, very common, yet they are such as belong to the disease. It 
seems to ^le that the poisons of the severe infectious diseases behave in very 
much the same way as some of the mineral poisons; that is, they produce an 
acute degeneration of certain parts of the body, and with this acute degen- 
eration there may or may not be added inflammatory changes. And the 
poisons of the infectious diseases have the same capacity for producing acute 
inflammation that the mineral poisons have, but they difler as to the parts 
aflected ; thus, in diphtheria, it is the nerves that are aflected ; in typhoid 
fever we find the spleen swollen and changed ; and so on, as we review the 
difierent diseases. That would seem to me to be the condition of things in 
typhoid fever, as regards the nervous system. 

Dr. George Ross : I have confined myself entirely, in my paper, to an 
account of those forms of paralysis which are of common occurrence, and 
have avoided any reference to the cerebral manifestations occasionally met 
met with in typhoid fever. I have seen cases which bear out the remarks 
made by Dr. Ord, and especially have I been interested in those severe forms 
of mental derangement which come on during convalescence, and last for an 
unexpected length of time. The possibility of alcoholic neuritis is universally 
admitted. I could not say that the matter had been looked into in the cases 
reported by me. That an alcoholic neuritis could be set up by partaking of 
small quantities of alcohol in an illness extending through eight or ten weeks 
was, I think, unreasonable to suppose. As to the theory of pressure as a 
possible cause of neuritis, of course it was only in certain cases, such as those 
mentioned, that the theory could be entertained. Against it there is, in the 
first place, the fact, alluded to by several speakers, of the existence of several 
forms of neuritis after various febrile diseases, and the greater degree of 
severity of these forms of paralysis than in that after pressure upon a nerve 
for a certain time. The facts that certain of these cases end in atrophy, and 
that some of them are actually permanent are, I think, against the idea that a 
neuritis of such severity has been set up by pressure on a nerve. I think we 
should endeavor to make a distinction between myelitis and neuritis. I saw 
a few. years ago, in an epidemic of smallpox, some cases of myelitis, and the 
prognosis in such is very bad. The disease progresses from bad to worse and 
a fatal result mav usually be looked for. 
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It appears almost needless to state that fatty heart means two differ- 
ent forms of pathological changes — the one an infiltration, the other 
a degeneration. The object of this paper is to discuss the former, 
fatty overgrowth of the heart. 

In looking through the literature upon this subject, it is remarkable 
how many names have been given to this affection ; thus, Gowers (Rey- 
nolds's System of Medicine^ vol. iv. p. 760) calls the affection fatty 
overgrowth, and then gives the synonyms as follows : fatty infiltration 
(Rokitansky); fatty overgrowth, fatty hypertrophy (Quain) ; adipose 
cardiaque, surcharge graisseuse, obesite du coeur (French writers), to 
which can be added lipomatosis, polysarcia cordis, cor adiposum of the 
Germans, not to mention the German names themselves, which are 
used by the latter. The term " fatty heart " is certainly not sufficiently 
distinctive, as others (Pepper) have already pointed out, and, as we are 
dealing with an affection clinical principally in its importance, it would 
be well to unite upon one term, so that the confusion which now exists 
might be done away with. The name chosen is one of two given by 
Richard Quain {Medico- Chirurg, Trans. ^ 1850, p. 121 et seq.), the 
author who has written if not the best, certainly the most memorable 
article upon the subject; it seems to express as much as need be 
expressed. If we chose to retain short terms, fatty heart might be 
retained for the degenerative process, and fat heart for the infiltrative. 

So far as the historical development is concerned, it certainly is a 
fiwjt that Hippocrates (the all-knowing), Galen among the very old, 
and Morgagni, Senac, Haller, Lancisi, and others among those preced- 
ing the present modern school, have referred to the subject in one way 
or another. Laennec and Corvisart spoke of both fatty degeneration 
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and infiltration, but made nothing of the condition from a clinical 
standpoint. For the first appreciation of this condition, not only at 
the post-mortem table but also at the bedside, we must turn to the 
Dublin school, represented by Cheyne (1818), Stokes a little further 
on, and Kennedy, who is very diffuse (1849-50). By far the best 
and most acute essay written about this time (1836) is that of Latham 
{Lectures on Subjects connected with Clinical Medicine, published by 
the New Sydenham Society, 1876, vol. i. pp. 326-328), which we will 
have occasion to study a little more carefully. He makes a distinct 
division of fatty heart into obesity and degeneration, describes 
correctly the changes undergone by the muscular tissue, gives an 
excellent though very brief account of the symptoms, and places an 
estimate upon the possibility of a diagnosis which, certainly, seems 
very sound. Next, chronologically, comes the essay of Richard Quain, 
accompanied by a table of cases which forms the basis of a table pub- 
lished by Hayden {Diseases of the Heart and Aorta, Philadelphia, 
1875), and is, in every respect, the most important contribution to the 
subject in the English language. 

During all this time the Germans had been quiet, from a clinical 
standpoint, and it was not until 1K78 that we find Leyden beginning 
his work (BerL klin, Wochenschrift), which he continued and com- 
pleted in 1882 {Ztschrft. /. klin. Med.), Oertel {Edbch. d. allge- 
meinen Therapie, vol. iv., 1884), who has made special studies and 
reduced the treatment to a method, claims that he began his work nine 
years before publication and, although priority as far as German litera- 
ture goes must be denied him, he, with Leyden, has done more to call 
the attention of the profession to fatty overgrowth of the heart than 
anv one else. 

The large handbooks which have been published in our days 
(Virchow, Ziemssen, Pepper) all devote more or less space to the 
subject and it is a special gratification to see that Prof. Osier, in the 
discussion of the subject in Pepper's OyclopcBdia, has held to the strict 
line of demarcation between fat and fatty heart. Most modern text- 
books refer to the subject, but, as a rule, they discuss both conditions 
together. There have been but two complete tables published (Quain 
and Hayden). It was found very difficult to decide upon proper cases, 
and, for the sake of accuracy, only such cases have been included in 
which the diagnosis was beyond doubt. A great many of the older 
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cases, therefore, were rejected on account of incomplete reports, and 
other cases, from which incomplete deductions only can be drawn, 
were also omitted. 

Etiology. — Whatever causes obesity may cause fatty overgrowth of 
the heart. The two conditions are absolutely connected together. 
When authors speak of the occurrence of a fat heart in phthisis or 
<»incer, it may be a process of fatty degeneration, or of true fatty over- 
growth ; in the latter case due to obesity, however. Quain states that 
it is more common in males than females, but quotes Bizot, who found 
it more common in females. The latter, according to Quain, found 
9 fat hearts in 14 fat females, and 14 fat hearts in 29 thin females ; 
but, in the language of Quain, Bizot's investigations apply to '' a 
mere greater or less quantity of fat.*' In the table appended, 88 
cases were males and 34 females. As far as age is concerned, it may 
occur at almost any time of life. Thus Kisch gives 86^ per cent, 
from thirty-five to fifty years, 39f per cent, from sixteen years (the 
youngest) to middle age, 24 per cent, in persons from fifty to sixty 
years. As far as these statistics go, then, it would seem that 76 per 
cent, occur before fifty years, and only 24 per cent, after this time. 
In the collection of cases, 122 in all, in 5 of which no age is given, 59 
per cent, were below sixty years of age, 41 per cent, above. 

Occupation plays a very important role in the production of heart 
symptoms with obesity ; a man who has been active up to thirty-five 
or forty, and then leads a life of idleness combined with fat-producing 
conditions, is apt to suifer with a fat heart. This may explain the 
great preponderance of the afi*ection in males ; females, as a rule, 
continue with their vocations or do not have occasion to change their 
habits from intense activity to physical idleness as often as men. The 
abuse of alcohol or the taking of great quantities of fluid by a fat 
individual, certainly predisposes to fat heart under proper conditions ; 
in two of my own cases, fat heart has developed in the bookkeepers of 
large breweries. These men consumed enormous quantities of beer 
daily (from thirty to sixty glasses) ; their only occupation consisted in 
keeping their accounts, and when the time for exercise in the evening 
came they were physically unable to take it. As a result, fat accumu- 
lated, and the heart became affected. It is remarkable that, although 
the men who are engaged in working in breweries drink just as 
much beer, they are not affected by this form of heart trouble. This 
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alone goes to show that it takes more than obesity to produce fat heart, 
for brewers, as a rule, are above average weight. 

As will be shown further on, all fat people are in danger of having 
not only their hearts surrounded but also invaded by fat. But given 
two very obese persons, it is a problem why one should have heart symp- 
toms and another not. The influence of sex, occupation, and alcohol 
has been referred to above ; everything causing heart strain or irregular 
activity of the heart may predispose to the further development of fat 
heart. In this category of causes may be enumerated excessive use of 
tobacco, coffee or tea, great and frequent excitement. Frequently 
patients with fat heart are in a condition bordering on neurasthenia, 
frequently their whole character becomes changed from good nature to 
irritability, but it seems impossible to determine whether we are 
dealing with cause and effect, or vice versa. It is not uncommon to 
find a man who has been obese since his twentieth or twenty >fifbh 
year, and has carried his fat without symptoms of any sort, 
manifesting signs of fat heart after he has gone through prolonged 
trouble — the loss of a fortune in one of my cases, and the struggle to 
get another. The symptoms here will develop gradually and, 
combined with a neurasthenic condition, there will be present all the 
signs of fat heart. 

Pathology. — Leyden has divided the disease into two classes: 1, 
fatty growth around the heart ; 2, fatty infiltration of the heart The 
latter class he subdivides into two ; one without and the other with arterio- 
sclerosis. It has seemed unnecessary to me to make the subdivision, 
as we can consider arterio-sclerosis a complication, but hardly one of 
the prominent features of fat heart. It will be seen from the table 
that only 30 cases had atheromatous deposits, yet, as additional proof 
of the point raised, it will be remembered that this table is composed 
principally of cases which have been observed upon the post-mortem 
table as well as clinically. It has been impossible to find a very great 
number of cases which have recovered on record — these, manifestly, 
being the ones which ought to decide the question. We might, 
perhaps with more reason, make a subdivision of fat heart with bron- 
chitis or dropsy, for both of these conditions, although complications, 
are found in nearly all well-marked cases at a certain stage of the 
disease. 

From the standpoint of pathology, modern medicine has done very 
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little to add to our knowledge concerning the relation fat bears to the 
heart. It seems, furthermore, that it is not the pathology that 
interests us, especially in our present state of knowledge, as the 
objective signs, certainly for one state of the diseased condition, are 
hardly characteristic for any particular change in the heart substance. 
Quain states that Rokitansky in his Handbuch d. path. Anatomie^ ed. 
1842, has described three forms of fatty heart: 1, fat in excess upon 
the surface, 2, fat among the muscles, in excess ; and 3, fatty degen- 
eration (I have failed to find this in the edition of 1856). Sir James 
Paget was the first to introduce these views to the English public in 
his series of lectures published in the Medical Gazette for 1847, and 
the divisions made by Rokitansky are, practically, those made by 
Leyden as quoted before. 

Of the first form, fat in excess upon and around the heart, little 
need be said in this connection. We find it in obese subjects, and 
it consists simply of an increase of fat in the connective tissue of 
the mediastinum, and the various layers of the pericardium. Upon 
the external surface of the heart the fat is found in excess wherever 
there is connective tissue, and this especially around the superficial 
bloodvessels to begin with. As a result, we have the fat increased in 
the sulci of the heart first, then over the ventricles ; the right ventricle 
is affected more than the left on account of the greater number of super- 
ficial bloodvessels lying upon it. There is usually quite a large deposit 
of fat at the apex, and, frequently, a fringe extending along the right 
border of the right ventricle. A great many cases will be found in 
which the heart is so buried in fat that none of the muscular tissue can 
be seen. In these cases, however, it is doubtful whether we are 
dealing with a pure case of fat heart of the first degree, as the condition 
of the myocardium decides this question. 

As far as can be seen from the incomplete record, no microscopical 
examinations having been made, it seems that some, cases are recorded 
in which the myocardium remained perfectly healthy, although invested 
by fat. From a pathological standpoint we are dealing, as a rule, with 
a case of the second class, when the fat around the heart becomes 
developed to such an enormous quantity as to invade the myocardium. 
The line of demarcation between a normal and an abnormal deposit is 
one that cannot be drawn with mathematical accuracy. In all the 
cases investigated by modern methods, it seems to be abnormal when 
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it interferes with the functions of the myocardium. Again, this is a 
point which cannot in all instances be determined with certainty by 
post-mortem investigation, thus giving additional force to Leyden's 
argument for the acceptance of the condition as a clinical and not a 
pathological entity. Yet the decision of pathological increase of fat 
cannot be diflScult for the experienced pathologist in the majority of 
cases. The essential part of the change consists in the intrusion of 
fat upon the muscular substance of the heart ; the results are atrophy 
of the muscular fibres and fatty degeneration 

The first change is the one seen most commonly ; it is due to pres- 
sure by fat, and, as a rule, is associated with a ^^ distortion'* of the 
muscular fibres. It is remarkable how little fatty degeneration is 
found in these cases, a fact to which (^uain already calls attention, and 
Leyden insists upon with great force. The latter author goes so far 
as to state that wherever fatty degeneration of muscle is found, it is 
due to general and not to local causes. It would be remarkable to 
admit that the ansemia which must follow the development of fat in 
such quantities around the bloodvessels could not produce fatty degen- 
eration; but opposed to this is the fact that fatty degeneration was 
found to a very limited degree in the five cases examined in this direc- 
tion by Leyden, one of which was also investigated by Grawitz. More 
extended observation is desirable, especially as to the relation of those 
parts degenerated and the quantity of fat around the bloodvessels 
supplying those parts. Upon macroscopic examination, the myocar- 
dium will be found normal in size in some instances, but always less 
resistant and usually softened, easily torn, and of a pale brownish 
color. Cases have been described in which the fat has given its own 
color to the muscular substance. The fat makes its inroad from 
without, so that we see the muscles under the pericardium invaded 
most, and those under the endocardium least, the fat invasion extend- 
ing through the whole substance in very severe cases. The papillary 
muscles would naturally be attacked, on account of their connection 
with the outer layers of muscular fibres, but this does not seem to be 
as frequent as was once supposed. 

The mechanism of the changes that follow is a very simple matter. 
The substitution of fat for the hardest and most resistant muscle in the 
body leads to dilatation, best marked where there is most fat; some- 
times hypertrophy follows, sometimes there is myocarditis. Rupture 
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of the heart takes place where the process has lasted for a long time, 
and where it is well developed. In the cases collected, this took place 
in 25 out of 122 ; most frequently upon the left side of the heart (in 
18), upon the right side in 3 cases, once in the ventricular, once in the 
auricular septum. In 2 cases locality is not mentioned. It is a 
remarkable fact that valvular lesions are quite uncommon, for in the 
whole number of cases collected only 16 had lesions of the valves, 
which were, for the most part, due to processes of a different nature. 
As the result of circulatory troubles, we see the usual changes which 
take place in a great many different forms of heart disease. The 
lungs are congested, their bloodvessels dilated, and their whole volume 
sometimes increased. In all probability this is is due to the stasis 
which occurs in them, whether the circulation be disturbed from the 
right or the left side of the heart. 

Symptoms. — The first class of cases presents few or no symptoms 
that could be called characteristic. The patient, like all fat people, is 
short of wind, cannot stoop often without losing his breath; whilst 
walking or running will produce dyspnoea. The same can be said for 
great or prolonged excitement. Physical examination may or may 
not reveal anything abnormal. If the patient be very fat, percussion 
will give only an approximate idea of the size of the heart, otherwise, 
the area of heart dulness is found increased on account of fat upon 
the pericardium. Palpation frequently reveals a diffuse heart impulse, 
but it is normal just as frequently, although it may be feeble. Auscul- 
tation simply shows normal heart sounds. The pulse in these cases is 
strong, neither rapid nor slow. If an analysis of these symptoms be 
made, we will find that we must base our diagnosis upon attacks of 
dyspnoea and enlargement of the heart dulness in a fat person. The 
first symptom can be explained without taking the heart into consid- 
eration as cause; the breathing space is smaller than normal, on 
account of accumulation of fat within the thorax and the abdomen, 
and this is especially the case when the patient bends over. Further- 
more, if we look to the heart, fat people have more blood, absolutely, 
than lean ones (Recklinghausen, Oertel); therefore, any slight exertion 
will give the heart in a fat subject more work than it can do with 
comfort, the size of the heart not being increased with general obesity. 
The second symptom, enlargement of heart dulness, may, in individual 
cases, be well enough developed, but it seems to me very risky to base 
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a diagnosis upon simple enlargement of the heart dulness in a fat 
patient, not to say anything of the difficulties experienced in detecting 
this enlargement. At best, then, it seems justifiable only, to suspect 
fat growth around the heart. 

In the second class of cases we have a clinical picture which is more 
distinctive. The patient comes to the physician and complains of 
symptoms that are easily referred to some affection of the heart. He 
has been fat for years, and has been bearing his fat perfectly well until 
a comparatively recent time, when he complains of one or another 
symptom which leaves no doubt as to where the cause of trouble lies. 
The least exertion causes dyspnoea ; he will be waked up at night, espe- 
cially after a full meal, by an attack of dyspnoea, or he finds it diffi- 
cult to get to sleep, after having retired, on account of violent and 
painful palpitation. Or he has more or less well-defined attacks of 
angina pectoris, at one time represented by violent pains in one or 
both arms, without dyspnoea, at another, attended by the most 
pronounced difficulty in breathing. Again, the complaint may be that 
the patient is suddenly attacked by asthma, of cardiac nature, or that 
he has cardiac asthma almost constantlv. In some cases, short 
attacks of a semicomatose or apoplectic character are complained of. 
Rhexis of bloodvessels accompanied by true apoplectic seizures takes 
place when atheromatous processes are associated with fat heart. It 
will be seen that there is nothing absolutely characteristic in these 
symptoms, except that they are the result of weak heart or of degen- 
erate bloodvessels. 

As far as the subjective signs are concerned, it is not necessary to 
point out here that fat in the myocardium will not produce symptoms 
differing from those of the heart weakened or dilated from other causes. 
Neither does it seem a fit place to add that a dilated or weak heart 
will be followed by the same symptoms, as far as circulatory disturb- 
ances go, whether the cause be myocarditis, aneurism of the heart, or 
fatty overgrowth. At best, we must base our diagnosis upon a 
combination of signs, as it is impossible to depend upon the subjective 
symptoms when the diagnosis can be made. The subjective symptoms 
vary enormously, as can be best illustrated by the two following cases: 

Case I. — Y. Z., male, aged thirty-seven years; weight 227 pounds; size 
five feet eleven inches. Family history good. This man had been an actor 
from his twenty-second to his thirty-fourth year of life. Before that, studied 
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at a Grerman uuiversity. Within the last three years has been bookkeeper 
and partner in a large liqaor store ; states that he does not drink much daily, 
bat occasionally has to drink too much. Has had all the diseases of child- 
hood ; muscular rheumatism after Franco-Prussian War, in which he was an 
officer ; had gonorrhcea, had never had syphilis. During the time of his 
activity as an actor he never weighed more than 165 pounds, until 1881, when 
he began to gain, so that in 1883 he weighed 230 pounds. He was able, by 
means of exercise, to reduce himself, but never lower than 200 pounds. Since 
he has changed his occupation he has gained steadily, and now complains of 
restless nights, and of sleeplessness during the day and night. Occasionally 
he has pain in both arms, especially in the left one, which sometimes becomes 
very acute, radiating from the region of the heart into the shoulder and from 
there to the hand ; but not accompanied by dyspnoea. When he stoops or 
eats a full meal the blood rushes to his head and he feels very much oppressed 
over the chest. His eating has so much effect upon his breathing that, lat- 
terly, in order to satisfy his appetite, which, he claims, is not very good, he 
has been forced to eat more frequently than before, but much less at a time. 
Has palpitation of the heart when he lies down, and cannot walk or run as 
he formerly did without bringing on an attack of palpitation and violent 
dyspnoea. In these attacks he says that his chest feels as if it would burst, 
and could not on account of being surrounded by a hoop of iron. Examina- 
tion reveals heart impulse diffuse and weak in the left mammary line; heart 
dulness extending to one inch beyond the right of the sternum, to the mam- 
mary line on the left and to the level of the second rib upon the sternum. 
Heart sounds clear but muffled. Pulse ranging from 90 to 100, weak and 
easily compressible, but perfectly regular. 

This is a specimen of the beginning of trouble. The case following 
is one of a much severer type. (In narrating both these cases, much 
has been omitted which has not seemed essential.) 

Case II. — X. Y., male, aged forty years, weight 190 pounds, size five feet 
eight inches. Father died of apoplexy, mother of diabetes mellitus. Con- 
sulted me May 29, 1887. States he has been stout since his twenty-fifth year. 
Had left him a large fortune by his father, which he lost on Wall Street 
under circumstances involving much litigation, and leaving him a com- 
plete bankrupt. This occurred several years before he noticed anything of 
his present ailment, except that he had became very nervous. He ascribed 
this to worry and anxiety, and to his continued want of success in being able 
to provide for his family. Drinks moderately now, but has drank too much. 
Smokes excessively — fifteen to twenty cigars a day. Has had gonorrhoea, 
chills and fever, erysipelas (1875), and is a hay fever subject. In September 
of 1886 he first noticed the beginning of his present illness. This consisted 
of a spasmodic contraction about the chest, accompanied by dyspnoea when 
he walked fast. The attacks became more violent, the pain extending especi- 
ally to the left arm, and coming on without the provocation of exercise. 

7 
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Thinking about anything interesting, or exciting at all, will provoke an 
attack. At first these attacks lasted but a few minutes, but now they last 
much longer. On May 2, 1887, had an attack coming on at night, asthma, 
associated with pain in the head and chest, which left as suddenly as it came. 
The next night he was kept awake all night by a similar attack, which left 
him sore the next morning. He consulted a physician, who prescribed a 
solution of nitroglycerine, which seemed partially to control these attacks. 
Upon examination, the apex beat was found outside of the mammary line, 
dulness upon percussion began here, but did not extend to the right of the 
sternum, nor higher than normal. Auscultation showed a systolic bruit at 
the apex, very soft, a change in the accent of the first and second sound, and 
an accentuation of the second pulmonary tone. The pulse was small, but not 
too fast. This patient was treated, sent to Marienbad eventually because he 
could not be completely controlled at home, and upon his return the following 
note was made : The heart reveals nothing abnormal except a slight indis- 
tinctness of the first sound of the apex. Accentuation of second pulmonary 
sound disappeared. Patient has lost over thirty pounds in weight, and feels 
perfectly well. 

Upon examining the heart, we are enabled in individual cases to 
arrive at a positive conclusion; this is even admitted by Rosenbach 
(Ziemssen's JReal Encyclopoedie^ vol. vi. p. 484), who, in general, 
denies the possibility of a positive diagnosis. As has been pointed 
out before, percussion in a very fat individual does not give satisfactory 
results; we can say, in general terms, that the area of dulness is 
increased as it was in the first form, sometimes more definitely to one 
or the other side. In reexamining some of my cases, I have availed 
myself of auscultatory percussion, and find that, even in very fat 
people, the heart dulness presents a decidedly different outline from 
the ordinary when examined in this way. My experience in this 
direction, however, has been so very limited that I would not dare to 
say anything about the absolute value of this method. 

By palpation, the heart impulse is found to be very diffuse, and, in 
some instances, it cannot be felt at all, it matters not in what position 
the patient be placed, whether lying down, standing up, or leaning 
forward. Auscultation reveals something abnormal in every case. At 
the apex the first sound is changed in one way or another, almost the 
first manifestation being that the trochaeic rhythm is altered. The 
first sound becomes weaker and less accentuated, and, in some cases, 
has disappeared entirely (Hardy, Bull, de VAcad. de MMeciney 1882, 
p. 236).* It has also been stated that the first sound has been redupli- 
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cated, 80 that the valvular and the muscular sound could be distin* 
guished, the one from the other. A low bruit is sometimes heard with 
the first; sound, which has been attributed by authors to different 
causes. Curschmann (Deutschea Archiv f, klin. med,^ 1874, p. 98) 
describes a case of fatty infiltration of the heart, in which the papil- 
lary muscles were infiltrated as well as the rest of the heart ; in this 
case a bruit was heard toward the end of the illness, with the first sound 
at the apex, no accentuation of the second sound at the pulmonary, 
80 that Curschman calls the bruit haemic. On the other hand, Cratz 
{Wievier med. Woehenschriftj 1864) relates a case in which there was 
decided infiltration of the papillary muscle, yet no bruit was heard. 
In all the other cases which I have looked into, no bruit was present 
when the papillary muscles were affected, although it would seem that, 
theoretically, a bruit could be produced by degeneration of the papil- 
lary muscle, which is also admitted by Schroetter (Ziemssen's Hand- 
buck, vol. i. p. 236), yet, practically, this does not occur. The cause 
for this is probably to be found in the fact that a sufficient number of 
muscular fibres are left to prevent the mitral or tricuspid valves from 
becoming insufficient. The bruit is not of a valvular origin, because, 
as has been pointed out before, valvular lesions are very rare in fat 
heart; and, secondly, the other physical lesions do not correspond with 
a valvular lesion. The bruit which is heard must, I take it, be due 
either to the irregular contraction of the muscular fibres of the heart, 
or it must be haemic in its origin. It would lead too far to discuss the 
question, but it seems to me to be the same bruit which is heard in 
those cases of chorea in which we are able to establish neither the 
existence of a heart lesion nor anaemia. , 

An accentuation of the second pulmonary sound is sometimes heard 
at the base of the heart, especially in those cases in which the left 
side of the heart is dilated and weakened ; but this is by no means of 
sufficient frequency to lay stress upon. Yet its presence can be of 
importance from a diagnostic standpoint. In the second case I have 
reported, there were present all the physical evidences of a mitral 
regurgitation, yet if percussion could be relied upon, and this seemed 
to be the case, as the patient was not too fat, there was enlargement 
of the left side of the heart, and none in the right, which naturally 
precluded the diagnosis of mitral regurgitation. Thus, then, and it is 
unnecessary to adduce other illustrations, there may be an incongruity 
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of physical evidences which alone leads to the proper diagnosis in a 
fat person. The pulse differs from the weak and rapid to the weak 
nd slow, irregular, or intermittent, or the latter combined with 
rapidity. It is almost characteristic of the condition to have a large, 
apparently healthy and robust individual present himself with the 
pulse of a child. If the sphygmograph be used, it will be found that 
the tracings vary enormously. Kisch divides the cases into four 
groups: 36| per cent, have a pulsus tardus which is sometimes 
anacrotic, in 32 per cent, the pulse is subdicrotic or dicrotic, in 24 per 
cent, there is increase of arterial tension (arterio-sclerosis), and in 7| 
per cent, there is arhythmia, from an intermittent to an irregular 
tracing. A slight amount of exercise brings out the true character of 
the pulse, sometimes changing the tracing so that it is hardly recog- 
nizable as coming from the same patient. 

Examination of the other organs may or may not reveal anything 
abnormal ; this depends entirely upon the heart. It has seemed to me, 
however, that an examination of the urine was necessary in every case, 
for two reasons : it gives us a knowledge of the degree of heart affec- 
tion (albuminuria existing or not) ; and, secondly, we get an idea of 
the metabolism of the body (which we can get by no single method of 
examination, and which is invaluable as far as treatment is concerned) 
from a careful, quantitative as well as qualitative urinalysis. Exami- 
nation of the urine is of the greatest importance. 

Diagnosis. — A great deal has been said and written on the subject 
of diagnosis of fat heart, from absolute negation of its possibility in 
any case, to positive enthusiasm of its recognition in every instance. 
From all that has been said, it will be seen that the fact that there is 
a change in the myocardium is the only diagnosis we are justified in 
arriving at. If we now take into consideration that we are dealing 
with a fat person, the chances are that the case is one of fatty over- 
growth of the heart. But we are not justified in excluding degen- 
erative changes in the myocardium — these are frequently found in the 
same individual. A decision may be arrived at in the individual case 
if we weigh all the symptoms carefully ; and, again, it may be almost 
impossible to make a differential diagnosis between fatty overgrowth 
and a valvular lesion. Latham {Lectures, XXVI., p. 328, New Syden- 
ham Society, 1876) has expressed our position very aptly: ^'we are 
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able, during life, to conjecture a fat heart with such strength of proba- 
bility that we almost know it." 

Prognosis depends very much upon the form that we are dealing 
with. Gases of the first class are to be looked after, because they will 
eventually develop into the more serious second form. It is a problem 
still to be solved, why some fat people escape fat heart, and why others 
who are by no means so fat will suffer. It is within the observation 
of every one that persons may be enormously, heavy, and yet have no 
heart symptoms whatsoever. It is impossible to determine what per- 
centage of fat people suffer from heart complication. Kisch, in the 
introduction of his book on "Die Fettleibigkeit'* (1888), says that he 
has seen over 10,000 cases of obesity in an experience of twenty-five 
years at Marienbad. Further on (page 91) he speaks of having in 
latter years utilized sphygmographic tracings of 700 obese persons "in 
whom the diagnosis of fatty overgrowth of the heart could be made 
with probability bordering on certainty." The phrase "in den letzten 
Jahren," in late years, causes one to conclude that he has seen more 
than 700 cases of fatty heart, so that there is no certainty in utilizing 
bis figures. This much can be stated with certainty, that any obese 
person is in danger of fatty overgrowth of the heart, and that the 
weight does not form a positive index as to the chances of its occur- 
rence. For the individual, the amount of involvement of the heart 
must be the principal factor as to prognostication, although the age, 
general condition, and form of obesity must not be lost sight of 

Treatment. — The treatment of fat heart is the sam3 as that of 
obesity. In the majority of instances we remove all that there is of 
the disease when we remove the fat; the muscles of the heart resume 
their natural functions, and the patient is relieved. There are a great 
many ways of reducing a patient's weight (I presume it is a part of 
modern medical science to call these methods, and by various names). 
There is the Banting (Harvey), the Ebstein, the Oertel, the Schweninger 
method, and several others. The principles upon which they are based 
are identical, absolute reduction of food taken in twer ty-four hours, 
and plenty of exercise. To this, Oertel and Schweninger add reduction 
in quantity of fluids introduced. Ebstein prefers the fats to the 
starchy and saccharine foods, but allows mixed diet like all the others, 
with the exception of Banting (Harvey), who prescribes an almost 
exclusively albuminous diet. As there is no doubt that all of these 
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methods have succeeded, so there can be no doubt that the principles 
upon which thej are based are correct. It is necessary to add, only, 
that there is an indication for each one or none of these methods ; in 
other words, that every case must be treated as an individual one, and 
that the so-called methods can give us nothing more than general 
outlines, which must be filled up. 

The treatment by saline cathartics is a very valuable adjunct — these 
may be in the form of mineral waters or medicaments, to be used, 
however, in suitable cases. The two latest works which have been 
written (Oertel and Kisch) take opposite sides on the question of benefit 
from Marienbad, Carlsbad, etc. The true state of affairs will probably 
be found in the middle. Oertel, who lays most stress upon the col- 
lection of fluid in the system, and the disturbance of hydrostatic 
equilibrium, warns physicians at bathing resorts not to accept these 
patients ; yet the action of saline cathartics is to withdraw fluids from 
the system. Kisch, who finds a fine difierence between Marienbad 
and Carlsbad, to the enormous advantage of Marienbad, advises the 
use of sweat-baths which withdraw water. It would be folly to send 
an anaemic obese patient to Marienbad, just as it would be extremely 
risky to put a patient with thin and dilated heart-walls through 
OerteFs plan. 

A great many remedies have also been recommended, some with 
specific properties, some without them ; some of them are very useful, 
such as arsenic, iron, but none will do the work without the proper 
diet. One thing seems to be agreed upon by all observers : that what- 
ever treatment is used, must be continued for some time. This will 
be illustrated by the following case, of which I give the outlines. 

m 

Case III. — March 2, 1879. A. R., aged fifty-five, male, weight 298 pounds; 
size five feet ten inches. Comes on account of a heavy cold which he says he 
has contracted. Has been coughing for several years. Has been a saloon- 
keeper for ten years ; before that, unsuccessful merchant. Began to gain 
weight after changing occupation. Drinks not less than twenty, sometimes 
as high as forty glasses of beer in twenty four hours (from one and a half to 
three gallons). Takes more or less wine and whiskey. Rarely goes out of 
his saloon, takes no exercise whatsoever. Finds it impossible to get to hia 
sleeping apartment on the second floor without resting three or four times on 
account of difliculty in breathing and palpitation. Cannot walk any distance 
without stopping to recover his breath. Becomes dizzy when he stoops, etc. 
Examination shows enlargement of right side of the heart, no heart impulse. 
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first sound at apex very weak, accentuation of second pulmonary tones and 
evidences of a general bronchial catarrh. Pulse very weak, rapid, and regular. 
Urine contains traces of albumin. 

Treatment consists in reduction of fluid taken into the system, exercise, and 
Carlsbad salts. It was not necessary to order diet, because the man ate very 
little. The patient gradually reduced the quantity of liquid he was taking to 
three small glasses of cognac a day, and as he did this his appetite began to 
improve, so that a diet list was made for him, quite generous, mixed, and 
limited as to quantity only. He began by walking a given distance without 
resting (one-half square) ; then was told to increase this, and to do this con- 
tinually, so that after two weeks he was able, without fatigue, to walk twenty 
times as far as when he first started. In the course of this time he had lost 
fifteen pounds, and all his symptoms were improving. He was then told to 
climb slight elevations, of which there are a great many in Cincinnati, and 
after three months of treatment he climbed some quite high hills which sur- 
round the citv. After six months of treatment he had reduced himself to 245 
pounds (loss of 53 pounds], and was feeling perfectly well. He had to give 
up his saloon for financial reasons, started in another occupation, and did well. 
For two years (until 1881) he kept up with his treatment, occasionally gaining 
in weight a little, and then making extraordinary efforts to reduce himself, 
in which he always succeeded. 

About this time his new venture began to fail him, he grew careless, began 
to drink again, and gradually regained almost all that he had lost (weighing 
285 pounds). On July 17th he was attacked with an apoplectic seizure, coma 
set in, and in a few days he died. A post-mortem was not permitted. 

Oerters method, briefly stated, consists in the exercising of the heart, 
reducing the quantity of fluid in the system, and a diet. Exercise of 
the heart is accomplished by causing the patient to climb hills of various 
grades, the distances being marked off and under the control of a 
physician. By means of this exercise the following is accomplished: 
strengthening of the myocardium and increase of its function, since 
this muscle behaves like any other muscle of the body ; secondly, an 
increase of blood to the right side of the heart ; thirdly, a flushing of 
the pulmonary circulation ; and, lastly, increase of blood in the left 
side of the heart and in the systemic circulation under normal circum- 
stances. In order to accomplish all this without danger to the patient, 
it is necessary to pre-suppose certain pre-existing conditions. The first 
thing to be taken into consideration is that the arteries are in healthy 
condition, so that the resistance to the emptying of blood from the 
left side of the heart is not great enough to cause damage, such as 
producing dilatation of the left ventricle, etc. When atheroma is 
present, therefore, Oertel's plan cannot be utilized. 
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Secondly, before beginning the method, it is necessary to determine, 
if possible, what the condition of the myocardium is. Our limitation 
of knowledge comes in here — it is impossible to say positively what 
we are dealing with — hypertrophy of the heart, with or without dila- 
tation, dilatation alone, myocarditic changes, or what not. In this, 
then, comes the risk of using the method. Up to date, not a single 
case has been reported in which harm has been done by the plan. 
From theoretical considerations, a great many cases ought to exist ; 
they have not occurred, so that the future must decide whether or no 
the danger is as great as we suppose. Every case of fat heart (exten- 
sive atheromatous cases excepted) ought to be treated with this method, 
or some modification of it (Bad Nauheim). The following argument 
is conclusive to me : if nothing be done, in bad cases, the patient will 
be lost, and if this method be used, he can be saved (Oertel says all 
cases without atheroma). The first trials are to be made under the 
supervision of the physician, and it is astonishing how soon the heart, 
and with it the general circulation (dilatation of the arteries and 
increase in pressure), becomes accustomed to the additional labor. In 
the discussion at Wiesbaden, Lichtheim laid especial stress upon the 
danger of producing stretching (Dehnung) of the ventricular wall. 
Yet it must be remembered that increased resistance is aimed at in this 
treatment of fatty overgrowth, as well as an increase of intracardiac 
pressure. This is accomplished by strengthening of the myocardium, 
by exercise, and the bringing together of the muscular fibres by 
means of the removal of fat. That the method has done this has been 
proven by several cases. 

The dietetic treatment which Oertel uses belongs to the subject of 
treatment of obesity, in which we are only indirectly interested. As 
for the hydrodynamic treatment of myopathic heart trouble in general, 
as proposed by Oertel, it applies with great force to some cases of fat 
heart. Although it has been proven by Schroetter and Lichtheim that 
withdrawal of water does not increase the density of the blood very 
much (2-3.4), and although Bamberger has shown that fat people do 
not suffer from serous plethora, yet the abstinence or withdrawal of 
water in some fat people is a principle not to be overlooked. What- 
ever the effect upon the system may be, which is disputable ground, 
reduction in the quantity of fluid is sufficient to cause loss of weight in 
a great many fat people. As far, then, as fat heart is concerned, 
Oertel's plan is the best in suitable 'cases; it has its limitations, it 
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requires great care, but until some definite charges beyond theoretical 
objections are brought up against it, it should be tried in all those 
cases in which no resistance is offered on the part of the arteries or 
the lungs. 

The medicinal treatment is the same as that of any other trouble of 
the myocardium (digitalis, nitroglycerine, strophanthus, etc.). I might 
add that, in my limited experience,^ morphia is badly borne by these 
patients and that a great deal can be accomplished by valerian or some 
of its preparations. 

Total number of cases reported : 

Cases. 

Males 88 

Females 34 

Total 122 

Age. 

Below 10 years 
10-20 
20-30 
30-40 
40-60 
50-60 
60-70 
Over 70 

Total 

Occupation : 

Males . 

Atheroma of arteries : 

Cases. 

Aorta 21 

Coronary 14 

Other arteries 4 

Total 89 

Eupture of heart : 

Leftside 18 

Right side 3 

Ventricular septum 1 

Auricular septum 1 

Locality not stated 1 

Rupture near aorta ...... . 1 

Total 26 

Division of superior vena cava 1 

Lesion in valves 16 



Cases. 



Per cent. 



1 


.86 


6 


5.12 


14 


11.96+ 


19 


16.23-f 


29 


24.78+ 


36 


30.77+ 


12 


10.24+ 


117 




Active. 

22 


fietired. 

77 
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DISCUSSION. 

Db. a. Jacobi : The author has spoken of fatty heart in connection with 
general obesity only. I am not so certain that obesity of the heart muscle 
and its fatty degeneration can always be thoroughly separated from each 
other. I do not know whether that form of fatty heart described by the 
author can occur only in such conditions of general obesity. I think that 
if we take into consideration other cases of fatty degeneration of the heart in 
which there is no obesity at all. or only a certain amount of it, we may come 
to a better understanding of the nature of the condition. Both adiposity and 
fatty degeneration of the heart are to be taken as symptoms of malnutrition. 
They may be the result of an excess of fats and carbons, or of a congenital 
condition. I have a case in mind which I will narrate : A lady, aged thirty- 
two, had been ansemic all her life, being rather fat. She died with all the 
symptoms of pernicious anaemia. In her case there was fatty degenera- 
tion of the heart, and it was very slightly, if at all, enlarged. The cause 
of the fatty degeneration was malnutrition, which was due to the small ness 
of all the arteries of the body. The aorta and all the large arteries were 
very much smaller than normal, but in other respects they were normal. I 
would say that this condition resulted in insufficient nutrition and conse- 
quent insufficient muscular power of the heart, and finally in fatty degenera- 
tion. The heart muscle undergoes the same changes that every other muscle 
does. When all the arteries of the body are too small the arteries supplying 
the heart muscles are also too small. We havp to look for fatty degeneration 
of the heart when we have to deal, not only with a surplus, but with a want 
of nutriment. 

Dr. F. p. Kinnicutt: Professor von Esmarch has very recently informed 
me that he had seen a number of cases treated under the personal supervision 
of Oertel, with exceptional success. I believe that Oertel has somewhat modi- 
fied his original views. 

Dr. F. C. Shattuck : These cases are not as common in this country as 
in Germany, and not as common in ray section of this country as in parts 
where there are more Germans. My practical experience with such cases has 
been verv small. In reference to the results of OertePs method of treatment, 
my remembrance of the report of the discussion which took place at the 
Wiesbaden Congress is that damage had resulted, under the observation of 
several of the speakers, w^hich was of a serious nature. It seems to me there 
is no question of serious dangers in the Oertel plan of treatment, but these 
dangers are connected with the difficulty of diagnosis. It seems to me that 
disastrous results have followed Oertel's method w^here it was applied to cases 
to which it did not belong. Therefore, especially at the beginning of treat- 
ment, great caution should be exercised. 
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Dr. James Ttsok : In regard to the diagnosis of this condition of fettty 
degeneration, it occurs to me that true fatty degeneration is not associated 
with obesity, as is fatty infiltration, but is rather the result of chronic endo- 
cardial disease, chronic Bright's disease, or some one of the acute infectious 
diseases. So that the diagnosis from this standpoint resolves itself into 
this : given a case of obesity with the symptoms of weak heart and the absence 
of any one of the conditions named, either acute or chronic, we must come 
to the conclusion that we have a fatty infiltration, or an obese heart, which 
might be safely treated by OertePs method. 

Dr. H. C. Wood : I think that the Oertel plan of treatment, when applied 
to a certain class of cases, is of great use; but the application of it is always 
attended with danger if we have a case in which the cardiac symptoms 
are severe, and are dependent upon a true fatty degeneration of the heart 
muscle. In the London Medical Record there are reported cases of grave 
injury by the Oertel plan of treatment. The theory of the Oertel method is 
that the heart is a muscle and must be strengthened by exercise, like any 
other muscle that has been wasted by want of use. But the heart never 
suffers loss in this way, because it must always perform its function. A 
heart in which the muscular fibres are seriously involved may give out under 
strain, and the symptoms become intensified by exertion. The great danger 
of the method lies largely in the impossibility of diagnosticating how far the 
morbid process has gone in the particular case. The treatment should only 
be used under very carefiil supervision, and with the distinct understanding, 
on the part of the patient, that there is a certain amount of risk in it. 

Dr. F. p. Kinnictjtt : Oertel himself is very far from merely prescribing 
free mountain-climbing. On the contrary, he graduates the distances to 
be walked very carefully, even to the distance in feet. His study of the 
individual patient is minute. He prescribes the diet and the times of rest; 
in brief, he takes every element of the case into account. 

Dr. H. C. Wood : I know that the Oertel method calls for a withdrawal 
of fluids from the diet, stopping the use of alcohol, and the giving of a light 
diet free from fats ; but its peculiar feature is the exercise, and that is liable 
to be overdone, or carelessly employed. 

Dr. Forchheimer: The method of Oertel must be defended against the 
conception of it which seems to exist. It does not consist in taking a given 
patient to the top of a high mountain ; nor does it, in its beginning, mean great 
fatigue or great risk to the patient. It is a gradual, graded, and progressive 
method of strengthening the heart; beginning with small demands upon that 
organ and ending with greater ones. The exercise of the heart is carried on 
under the careful supervision of the physician, and the tasks laid out for the 
patient are such as have been empirically determined as proper for that patient. 
The diminished quantity of fluid which the patient is allowed to take is of 
the utmost importance. It seems to be pretty conclusively proven that, in 
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certain cases, this alone is sufficient to cause loss of weight in obese subjects. 
However this may be, it seems rational that, as the blood takes up the fluid 
from the alimentary canal, the less fluid is introduced the less does the quan- 
tity of blood increase, therefore, the less work will have to be performed by 
the heart. The experiments quoted in the paper are not conclusive as to the 
efiect a greater or less quantity of fluid would have upon the heart's work — 
in order that this can be decided it is necessary to study the efli&ct of the 
ingestion of fluid upon the blood in those vessels leading to the heart. Aa 
to damage having followed the use of Oertel's method, I would refer to 
what has been said in the paper, again emphasizing the fact that, up to the 
present, not a single case has been published in which the patient had been 
injured ; and some cases have been published in which, if this method had 
not been used, the patient would have died most certainly. The contraindi- 
cations are those put down in the paper, — the same that Oertel himself had 
agreed to in his last publication, and they are the logical outcome of a study 
of the physiology of the method. No doubt can exist that the so-called 
method will be abused and possibly has already been abused. 

It is not the province of the discussion to take up its applicability to other 
forms of heart trouble, but as far as fatty overgrowth of the heart goes, it 
seems, at present, to be the only one which can promise complete restoration, 
or at least such a restitution that, functionally, the heart is in excellent 
condition. 



CAUSAL THERAPEUTICS IN THE INFECTIOUS 

DISEASES. 

A Clinical Experiment. 



By J. C. WILSON, M.D., 

▲TTBMDINO PHT8ICIAN TO THK PHILADSLPHIA HOSPITAL AND TO THE JEPFISSON 

MSDIUAL COLLBOK HOSPITAL. 



Enteric Fever — Phthisis. 

The discoveries of Hoffa, Brieger, Vaughan, Bourget, and others 
within the last few years have done much to clear up the relation 
between the special pathogenic germs of the infectious diseases and 
their symptomatology. They have also rendered necessary a new 
definition of the infectious diseases. In the words of Vaughan and 
Novy/ *'An infectious disease arises when a specific, pathogenic 
naicroorganism, having gained admittance to the body, and having 
found the conditions favorable, grows and multiplies, and in so doing 
elaborates a chemical poison which induces its characteristic efiects." 

The germ theory as a working hypothesis has revolutionized surgery 
and robbed midwifery of the chief of its terrors. It has given us an 
antiseptic procedure which reaches the perfection of simplicity in ideal 
cleanliness and recently boiled water. It has made quarantine reason- 
able, preventive medicine a power, and prophylactic measures intelli- 
gible to the people. Isolation and disinfection have now an obvious 
and definite purpose. But until it came to be known that pathogenic 
microorganisms produced the definite chemical poisons called ptomaines 
the demonstrated facts of bacteriology shed but little light upon the 
clinical phenomena of the infectious diseases; still less did they 
directly influence treatment except locally. For countless investiga- 
tions have shown that antiseptic medication by way of the mouth has 

^ Ptomaines and Iieucomaines, 1888 
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little effect upon the specific bacteria of a developed disease. Never- 
theless, despite innumerable failures, something has already been 
accomplished, and, to quote Welch,* " One need not be of a very 
sanguine temperament to hope that our steadily increasing knowledge 
will bear fruit, not only, as in the past, in the prevention of these 
diseases, but also in a rational system of causal therapeutics.'' 

The production of special ptomaines by specific bacteria is probably 
a necessity of the growth and multiplication of these bacteria, and 
that which interferes with the splitting up of the complex chemical 
compounds of the body proportionately interferes with that growth 
and multiplication. It is in this way, doubtless, that antiseptics render 
organic substances insusceptible to the action of putrefactive germs 
rather than by direct action upon the germs themselves. 

What may be the mode of action of vaccination or of the inocula- 
tion of attenuated virus is at present past finding out, but the effects 
are manifested upon the tissues and the fluids pf the body. It is by 
acting upon the substances that constitute the culture media of the 
bacteria that their growth and multiplication are to be interfered with 
by therapeutic means, rather than by directly acting upon the bacteria 
themselves when they have already invaded the organism and caused 
disease. 

The cases which form the basis of this communication are submitted 
to your consideration as illustrations of a mode of treatment not 
hitherto employed in enteric fever and pulmonary tuberculosis. I have 
no theory to offer to the Association as to whether or not the salts of 
mercury undergo possible modifications when taken by the mouth, 
which they escape when administered hypodermatically, nor as to 
possible differences in their effects when undergoing slow absorption 
and acting continuously, as compared with their action when given in. 
separate doses in a form permitting rapid absorption and elimination. 

The cases are submitted as a contribution to the subject of causal or 
etiological therapeutics in contradistinction to all forms of symptomatic 
and expectant treatment. 

Rendot,* in 1887, treated with satisfactory results a series of cases 
of enteric fever by the administration of mercuric chloride in daily 
doses of from 2 to 5 milligrammes (^ to j^ grain). This quantity 

1 Modes of Infection. Annual Addrem, 1887. 

* 6az. Uebdom. Sciences Med., Bordeaux, December 11, 1887. 
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was given in divided doses at intervals of two hours. To the objection 
that in these minute doses the drug is inadequate to produce physio- 
logical effects, Dr. Rendot replies that the doses are scientifically 
rational, and that they fulfil a positive indication of the typhoid 
infection. They are insuflScient to destroy the vitality of the bacteria 
of typhoid fever, but possess, he believes, the power of neutralizing 
the toxic principles produced by their functional activity. Is it not 
possible that the action of the mercuric chloride tends rather to restrain 
the formation of these toxic principles ? 

Some months ago while investigating the method of treating syphilis 
by the intra-muscular injection of calomel,^ as first suggested in 1864 
by Scarenzio and revived in 1885 by Neisser, it occurred to me that 
this plan might prove valuable in other forms of infection. It has 
certain definite advantages over the ordinary methods of medication, 
among which are infrequent administration, precision of dosage, and 
promptness of action. As the calomel thus introduced into the 
organism undergoes gradual conversion into the albuminate of mercury, 
and in the presence of the alkaline fluids of the tissues into a double 
chloride of mercury and sodium, this method has the further advan- 
tage of exposing the organism to the continuous action of mercury in 
small amounts. It, moreover, possesses the cardinal advantages of 
sparing the digestive tract all direct irritation, and the certainty of 
absorption without regard to the state of the alimentary canal. 

The calomel is suspended in a mixture of glycerin and water, and 
injected deeply into the gluteal or deltoid muscles under rigid anti- 
septic precautions. The operation is usually followed by transient 
pain, and by circumscribed irritation and deep induration ; if properly 
performed, abscesses do not follow. The induration usually disappears 
in the course of a week. The dose of calomel injected is one to two 
grains ; it is repeated every four or five days. I have no experience 
with the red oxide of mercury used in this way, nor with the "gray 
oil " of Lang. 

Enteric Fever. 

Case I. — E. G., male, £et. thirty-one, unmarried, Italian seaman, was 
admitted to the medical ward of the Jefferson Medical College Hospital on 
the 1st of November, 1887, on the eighth day of an attack of enteric fever, 

1 J. C. Wilton, M.D., " Not€ on the Treatment of Syphilis by the Hypodermatic Injection of Calomel," 
Medical Mews^ June 2, 1888. 
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contracted while aboard ship in the Delaware River, opposite Philadelphia. 
The evening temperature on three occasions after his admission to the ward 
reached 105° F.; the morning temperature range was about 103° F. The 
temperature fell to normal on the twenty-first day of the attack, and, with the 
exception of occasional transient febrile exacerbations, remained at the normal 
until the fortieth day. During this time, however, it was noted that the area 
of splenic dulness continued to be enlarged. On the fortieth day a relapse 
occurred, with recurrence of the rash and diarrhoea, and the febrile movement 
reached 103° F. This relapse was complicated by the occurrence of a large 
abscess in the left inguinal region. Defervescence was complete on the fifty- 
ninth day from the beginning of the primary attack and the nineteenth day 
from the beginning of the relapse. From this time convalescence was unin- 
terrupted. Hypodermatic injections of calomel in grain doses were employed 
in this case throughout, the administration of the dose being on several occa- 
sions followed by a distinct and permanent lowering of the temperature range.^ 

Case II. — H. O., set, twenty -one, an acrobat by profession, was admitted to 
Ward 8, Bed 5, of the Philadelphia Hospital, on the 19th of December, 1887, 
on the seventh day of an attack of enteric fever. In this case the evening 
temperature ranged between 103° and 104° F. There was splenic enlargement, 
no tympany, scanty eruption, copious diarrhoea, amounting from five to eight 
passages daily. The morning temperature reached the normal on the twen- 
tieth day of the attack, and the defervescence was complete on the twenty- 
third day. (See Chart I.) 

Case III. — J. C, male, ret. twenty-four, born in Ireland, a laborer, unmar- 
ried, had been for a long time an inmate of Ward 8, Bed 6, in the Philadelphia 
Hospital, suffering from pulmonary consumption affecting the upper lobes of 
both lungs, with cavities. While absent from the hospital on leave in Novem- 
ber, 1887, he contracted enteric fever. On the fifth day the evening temperature 
reached 104° F., and on the eighth day the rash appeared. The case was 
characterized by the intensity of the abdominal symptoms, splenic enlarge- 
ment, tympany, moderate diarrhoea, and scanty but well-defined eruption. 
The temperature fell to normal on the twenty-fifth day and to subnormal 
ranges on the twenty-eighth, when collapse occurred, with an axillary tempera- 
ture of 94.5° F. After marked oscillations, which continued for several days, 
the temperature range became that of the man's original condition. This 
case was treated throughout with calomel injections, and ran a remarkably 
favorable course. 

Case IV. — D. H., ret. nineteen, laborer, admitted to Ward 2, Bed 30, of the 
Philadelphia Hospital, on the 23d of January, 1888, on the tenth day of a 
well-characterized attack of enteric fever that had been ushered in with a 
distinct chill. The temperature on the evening of admission was 104° F.; 
the following morning, 102.4° F. The patient was delirious, tongue dry and 
fissured, spleen enlarged, rose spots abundant, stools thin and yellow, from 

^ The temperature charts, with the exception of thoee of Gaitoa II., IV., and VIII., are not repro- 
duced for want of space. 
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CHART I. 

■ 

Case II. — Enteric fever. H. O., male, aet. 21, 
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two to five in the coarae of twenty-four hoars, slight epistaxis, moderate 
tympany. 

The patient received foar intramuscular injections of one grain of calomel 
each in the coarse of eight days following admission. Defervescence was 
complete on the twenty-first day of the attack, the form of lysis presenting a 
distinct modification of the usual type. (See Chart II.) 



CHART II. 
Case IV. — Enteric fever. D. H., male, aet. 19. 
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Case Y. — ^W. N., male, set. fifty, unmarried, a native of Canada, mechanic, 
was admitted to Ward 2, Bed 13, of the Philadelphia Hospital, on the 6th of 
January, 1888, suffering from high fever, attended hy muttering delirium, 
with vomiting, constipation, and great prostration. No history could at that 
time be obtained. The febrile movement, with the exception of a period 
extending from the 10th to the 18th of February, continued until the 23d of 
March. The case proved to be one of enteric fever of a very severe type. It 
was subsequently learned that ^e sickness began two weeks prior to the 
patient's admission to the hospital, and was, therefore, of a whole duration, 
including the afebrile period already mentioned, of about ninety days. It 
consisted, as shown by an analysis of the temperature chart, of a primary 
attack, terminating about the 20th of January, succeeded immediately by a 
relapse, lasting until the 10th of February, and a second relapse, which set in 
upon the 18th of February. During the greater part of this time the patient 
was very delirious. A few characteristic rose spots appeared upon the 
abdomen during each relapse. On the 2d of February intestinal hemorrhage 
of moderate amount occurred. This patient, from the time of the recognition 
of the nature of his sickness, was treated by calomel hypodermatically. He 
made a complete recovery, and left the hospital at the end of May. 

It is scarcely necessary to say that the foregoing cases of enteric 
fever were managed in accordance with accepted rules as regards diet, 
bathing, quietude, and the like. Cold compresses were employed, and 
repeated five grain doses of antipyrin were administered in Case V. 
when the temperature rose above 104° F. The other cases received 
no medication other than the hypodermatic injections of calomel, ex- 
cept an occasional opium suppository, or dose of bismuth subnitrate, 
for the control of too frequent diarrhoea, and in one or two instances 
only a single dose of antipyrin. 

Phthisis in Syphilitic Subjects. 

Case VI. — Widow, set. thirty-eight; ill three years with teasing cough, 
attended by scanty expectoration, occasional night-sweats, slight loss of flesh, 
appetite fairly good, evening temperature normal. The history renders it 
more than probable that the patient suffered from syphilis shortly after her 
marriage, twelve years ago. 

Physical examination revealed extensive dulness over the right lung, 
anteriorly in the mammary line, with abundant crepitant and subcrepitant 
r&les heard in the infraclavicular area, and extending down the anterior 
border of the lung. Percussion elsewhere yields good resonance, and especi- 
ally is this noted in the supraclavicular regions on both sides. Examination 
of the sputa showed no bacilli. 

This patient came under observation the 10th of February, 1888. On the 
29th of the same month treatment by hypodermatic injections of calomel was 
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commenced, and continued until the end of April, eight injections in all being 
administered. The area of percussion dulness was then noted to be much leas 
extensive, subcrepitant r&les were not heard, and a few crepitant r&les only 
could be detected on forced inspiration after efforts at coughing. The patient 
left for her home much improved in all respects.^ 

Case VII. — C. G., set. thirty-five, unmarried, an Englishman, by occupa- 
tion a painter, was admitted to Ward 2, Bed 25, of the Philadelphia Hospital, 
on the 8th of May, 1888. Syphilis, with w^ll-characterized secondary mani- 
festations, eight years ago ; cough and moderate loss of flesh for the past six 
months; five weeks ago slight blood-spitting, severe pain in the left side, 
diarrhoea, night-sweatn, great shortness of breath. He gives an account of 
having been tapped three times in the left axillary region, with the removal 
of bloody fluid. Patient emaciated, extremely sallow, not jaundiced, moderate 
cough, scanty muco-purulent expectoration, containing numerous bacilli. 

The physical signs ii^dicated moderate tubercular infiltration of both apices, 
with a small cavity on the left side opposite the second intercostal space. Ex- 
tensive coarse friction sound is heard over the base of the right lung, ante- 
riorly and posteriorly, whereas, in the corresponding position on the left side, 
there is retraction of the chest and restricted respiratory movement without 
friction sounds. The night-sweats at the time of admission were profiise and 
distressing, and the general condition of the patient wretched. The morning 
temperature ranged about 100° F., and the evening temperature from 102° to 
103° F. ; the patient weak and depressed, unable to leave his bed. 

Treatment by hypodermatic injections of calomel was commenced on the 
11th of May, and steadily continued, at intervals of four or five days, until 
the 26th of June, when the patient left the hospital of his own accord, having 
gained in weight and strength to such an extent that he regarded himself as 
a well man. The following note is taken from the hospital record : 

''Qreat improvement, subjectively and objectively, no cough or expectora- 
tion whatever, no night-sweats ; for the past fortnight the temperature range 
has been normal. At the right apex, anteriorly and posteriorly, there are 
crepitant and subcrepitant r&les in abundance. At the right base pleural 
friction sounds are no longer heard, although the patient occasionally com- 
plains of sharp pains in this region on deep inspiration. The localized tym- 
panitic percussion resonance in the second intercostal space to the left of the 
sternum, as previously noted, has disappeared. The dulnes9 on the left side 
continues very marked below the clavicle, less so over the mammary region, 
but increases almost to flatness at the base. On the left side there is faint 
bronchial respiration, without r&les anteriorly, and at the apex posteriorly. 
Tongue clean ; patient looks well, has a good appetite, and weighs one hun- 
dred and forty pounds. The finger-nails show a series of well-marked trans- 
verse ridges." 

1 Thl« l8 Que IX. of the series in the " Note od the Treatment of Syphilis** In the Medical Newt. It 
was thought to be a case of gummatoas infiltration of the lang. The subeequent history is unknown. 
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This patient had no other treatment .Yrhatever except a few doses of picro- 
tozine for the relief of night-sweats. 

Phthisis, 

Case VIII. — J. E., eet. twenty-five, unmarried, Irish, iron-moulder, was 
admitted to Ward 2, Bed 27, of the Pennsylvania Hospital, on the 18th 
of May, 1888. His illness began seven months before, after exposure, with 
cough and morning expectoration ; has had blood-spitting in small amounts^ 
suffered recently from chest pains, and has lost a great deal of flesh ; no his- 
tory of syphilis. On admission the patient was pale, much emaciated, and 
very weak. Cough annoying, especially at night, and accompanied by 
moderate muco-purulent expectoration, which contains numerous tubercle- 
bacilli. The chest is well formed and capacious, with the exception of local- 
ized retraction at both apices. On the right side there are the signs of large 
cavities in the upper lobe, with extensive infiltration of the middle and lower 
lobes. On the left side there are dulness, bronchial respiration over the upper 
lobe, and coarse crepitant and subcrepitant rales in the mammary region. 

Calomel injections were begun on the 22d of May, and repeated at inter- 
vals of four or five days, two grains being the usual dose. On the 11th of 
June it is noted that the patient feels much improved, has gained consider- 
able flesh, weighs one hundred and ten pounds; appetite good; bowels regu- 
larly moved each day ; cough has entirely disappeared, except before break- 
fast. At this time there is slight expectoration, which contains tubercle bacilli ; 
pulmonary signs unchanged. 

Treatment was continued until the SOth of June, when, the patient com- 
plaining bitterly of the local pain of the injections, they were stopped. At 
this time the temperature was practically normal. In the course of eight days 
the evening temperature rose to 100° F., and in a short time reached 102^ F. 
The calomel injections were then resumed, with the result of speedily bring- 
ing the temperature range to the normal. (See Chart III.) 

It must be added though, without much bearing upon the case, that 
this patient, during some part of the treatment, took, at his own re- 
quest, teaspoonful doses of cod-liver oil three times daily. 

I have thus systematically treated in accordance with this plan five 
cases of enteric fever, all of which were severe, and all of which recov- 
ered, three of them running an exceptionally favorable course ; and 
three cases of phthisis, in two of which there was a distinct history of 
syphilis. In the three chest cases marked and rapid amelioration of 
the constitutional symptoms took place without very great change in 
the physical signs of local pulmonary trouble. In one of the two 
cases in which tubercle-bacilli were found, the cough and expectora- 
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tion wholly disappeared. In the other case, the bacilli persisted in 
the expectoration. 

These cases, taken together, constitute a clinical experiment, the 
result* of which, considered without prejudice, has forced upon me the 
conviction that calomel thus introduced into the organism exerts a 
decided therapeutic influence in ameliorating the symptoms, and in 
modifying the temperature range of enteric fever and of pulmonary 
phthisis. In the case of enteric fever with relapses (Case V.) it is 
impossible to ascribe any very great benefit to the treatment. Never- 
theless, those who saw the case in the wjards of the hospital were of 
the opinion that the injections of calomel were on several occasions 
followed by distinct amelioration of the symptoms. 



DISCUSSION. 

Db. Geoboe M. Stebnbebg : This subject is a very prominent one to-day, 
and every experiment has its value. I wish to refer to a method of treatment 
of yellow fever which I suggested when in Havana recently. This is based 
upon the view that the specific infectious agent in yellow fever is present in 
the alimentary canal, and the fact thac in this disease the urinary secretion and 
the vomited matters are very acid. The formula suggested was ten grammes 
of the bicarbonate of sodium to the litre of water, with two or three centi- 
grammes of the bichloride of mercury. This amount was to be given in divided 
doses during the twenty-four hours, and continued during the first stage of 
the disease. I have received reports of thirteen typical cases of yellow fever 
successfully treated in this way in one hospital in Havana. A series of thirteen 
cases without a single death certainly speaks very strongly in favor of this 
method of treatment. I am anxiously awaiting further reports on the subject. 

With reference to the cases of typhoid fever just reported, I think we need 
a still more extended series of cases. Dr. Wilson spoke in one of his cases of 
constipation and an elevation of temperature at that point. Perhaps it has 
not occurred generally to physicians that there is a cause for that, independent 
of the specific agent. There is in the alimentary canal of man a micro- 
organism which generates a fever-producing ptomaine. I have made experi- 
ments with this bacillus — the colon bacillus of Escherich. Two or three cubic 
centimetres of a pure culture injected beneath the skin or into the abdominal 
cavity, in rabbits, produce a rise of temperati^re which may amount to three or 
four degrees Fahrenheit. Sterilized cultures in larger quantities produce the 
same result. So we have a fever-producing organism constantly present in our 
intestines^ and it is possible that in specific fevers the temperature may de- 
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pend to some extent upon this microorganism, which is normally present in 
the intestine. From the researches made hj Emmerich in Naples with regard 
to his cholera hacillus, which is normally present in the intestines of healthy 
persons, and from recent researches which I made in Havana, I have come to 
the conclusion that this bacillus does not always confine itself to the large 
intestine where it belongs, but is found in the small intestine and stomach as 
well. I simply wish to direct attention to the fact that constipation in these 
infectious diseases may give rise to increased temperature as a result of the 
absorption of this ptomaine, and the indication is to keep the bowels cleared 
out. 

Db. I. T. Dana: The accumulation of evidence has been such as to con- 
centrate the attention of the profession upon the fact that infectious diseases 
are of bacterial origio. I have faith to believe that remedies will be found 
which, being introduced into the system, will destroy the disease-germs. The 
difficulty has been to find remedies capable of destroying these germs without, 
at the same time, destroying or seriously injuring the iodividual. It seems to 
me that the suggestions of this interesting paper and discussion are full of 
hope. Relief may come not only in the line of microbe-destruction ; the 
tissues may be so modified as to become able to resist bacterial influence ; they 
may be rendered non-putrefactive; ptomaines may be destroyed, or their 
formation prevented. For the production of an infectious disease, the two 
requisite conditions being a specific germ and a congenial soil, the therapeu- 
tical hope of the profession now eagerly looks for the discovery of safe means 
for the protective modification of one, and the destruction of the other, wher- 
ever found, whether inside or on the outside of the human body. 

Db. Geoboe L. Peabody : At the meeting last year I reported a number 
of cases of typhoid fever treated with naphthaline, and said that, in a certain 
small number of those cases, I had seen a distinct abortion of the disease. My 
total number of aborted cases was only three, but they were distinct abortions 
of distinct typhoid fever. The three cases in the first ten or fifteen were the 
only cases in which an abortion of the fever was secured. I am quite con- 
vinced, as the result of more prolonged experience with it, that naphthaline, 
as a means of aborting typhoid fever, is of very little value. I am at present 
pursuing the study of intestinal antisepsis in this disease, but my results are 
not sufficiently conclusive to justify me in bringing them before the Associa- 
tion. 

Db. a. Jacobi : In this connection I would refer to the treatment of diph- 
theria with the bichloride of mercury. This disease cannot be treated by any 
other single remedy as well as by bichloride. It has the advantage of being 
readily soluble, and, in sufficient doses, to counteract the specific poison. As 
far as naphthaline is concerned, I have never seen a case of typhoid fever 
aborted, but I am positive that I have seen the diarrhoea get better, and the odor 
of the movements, as well as their character, change in a very short time after 
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its administration. In the diarrhoea of tubercular caseB, also, in a large 
number of cases I have seen good results follow the use of naphthaline, and 
I am positive it is well worthy of trial. 

Dr. W. W. Johnston : It is necessary that we should recognize the fact 
that in many cases of typhoid fever the temperature pursues a downward 
course, and that we must prove that the remedy materially alters the natural 
course of the disease. 

Dr. J. C. Wilson : I do not claim that this treatment is at present any- 
thing more than a clinical investigation in the direction of general research 
to discover some method of treatment directed against the causes of infectious 
diseases. The prevailing method of treatment is no treatment at all. Symp- 
tomatic treatment has no effect upon the general course of the disease, nor 
does it in any way shorten it, and a treatment of expectancy is a confession 
of our inability to do any more. We are not at all aware of the mode of 
action of two confessedly curative substances used in the treatment of infec- 
tious diseases, viz., quinine in malarial disease, and mercury in syphilis. I 
was led to make these clinical investigations in consequence of my very suc- 
cessful use of hypodermatic injections of calomel in cases of syphilis which 
had resisted all other methods of treatment. I have been fortunate enough 
to escape the production of abscesses in a large number of cases treated in 
this way. Cases of enteric fever treated after this plan ran a milder course 
than any I had treated by other methods. My object in presenting this 
paper to the Association was rather suggestive than instructive. 



THE DIAGNOSTIC SIGNIFICANCE OF THE MITRAL 

PRESYSTOLIC MURMUR. 

Bt frank DONALDSON, M.D., 
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The characteristics of the typical mitral presystolic murmur are 
well known and ought to be easily recognized. It is a loud, long 
sound, rough and vibrating in quality, commonly with a well-marked 
thrill. It is audible over a fixed and limited position — the mitral 
area — a circle of about an inch around the point where the apex 
touches the thoracic wall ; the direction of the sound being toward the 
apex. Its maximal intensity is to the right of the apex beyond where 
the blood current enters the ventricle. It may be heard indistinctly 
above the third rib and, very exceptionally, in other directions. Its 
rhythm is at the end of the long pause immediately preceding and 
abruptly ending at, and with, the first sound. The rhythm of the 
presystolic murmur, when the pulsations are slow, is easily recognized 
by feeling the carotid pulse while auscultating, because the pause 
before the first sound is much longer than that which follows it. But 
when the beats are more rapid the distinction cannot be drawn, for 
the increased pace is gained at the expense of the period of rest, and 
one pause may be as short as the other (Fagge). The designation 
presystolic is suflSciently appropriate, since the murmur immediately 
precedes the ventricular systole. These important facts show that it 
is found during the diastole of the ventricle. The closure of the 
sigmoid valves, the filling of the ventricles, and the contraction of the 
auricle, take place during this period of the heart's revolution. With 
the murmur we often hear pronounced accentuation of the first sound 
at the apex, and of the second sound over the pulmonary artery, and, 
also, when it has existed for some time, a reduplication of the second 
sound. 
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The blood in the lesser circulation rashes on through the distribu- 
tion of the pulmonary arteries into the elastic pulmonary veins, thence 
directly onward through the auricle into the ventricle, continuing its 
flow until the ventricle, as well as the auricle, is nearly full, when 
suddenly the auricle contracts on its contents and completes the dis- 
tention of the ventricle previous to its systole. 

Ludwig and Hess showed that the mechanism of the closure of the 
left auricular- ventricular orifice does not reside in the valve alone ; the 
surrounding muscles of the ventricle have an active share not merely 
in floating up the valve curtains, but in reducing the size of the 
aperture which these valves have to close. The papillary muscles 
keep the curtains tight during the contraction of the ventricle. The 
whole action of the heart is screw-like, six or seven distinct layers of 
muscular fibres crossing one another. The base muscles do their share 
of the work of closure, the valves promptly complete it. When the 
muscles of the base are enfeebled, the valve curtains are insufiScient to 
close the orifice (MacAlister). 

It is a mistake to suppose that the presystolic murmur is always 
the same. Usually it is the most prolonged of cardiac bruits. It 
may be very short ; so short, indeed, as to be with diflSculty separable 
from the natural first sound. Occasionally it appears like a tone 
or accentuation of the first sound. In this case the first sound be- 
comes so sharp and clear that it may easily be mistaken for the second 
sound, which becomes inaudible at the heart's apex, and, unless 
careful attention be paid to the rhythm, there is danger that the 
murmur may be mistaken for the normal sound, instead of an abbre- 
viated presystolic bruit. 

It is a very variable sound both as to its length, its loudness, and 
its quality. It is heard at some times and not at others. It may, and 
indeed often does, follow immediately the second sound, and continue 
up to the culmination of the first sound, with which it suddenly 
ceases. It is generally more intense at the ending than at the begin- 
ning. Traube says that, if the action of the heart be retarded by 
digitalis, this murmur ends before the first sound. Flint states that 
in only one of his cases did the murmur cease before reaching the first 
sound. It often commences in the middle of the diastole with the 
auricular systole, and runs up to the first sound. Again, it lessens 
in volume at the middle, and, rising, ascends to its first intensity. 
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It sometimes becomes altogether inaudible in the middle of the long 
pause, and then reappears. In some cases there is an entire absence 
of a murmur, but instead we hear an accentuated clicking first sound. 

The name of post-diastolic is given, very inappropriately, to the 
murmur heard immediately following the closure of the sigmoid valves. 
This sound, though rough, is not blubbering and vibrating. It is 
generally indicative of pronounced stenosis. The diastole of the ven- 
tricle begins with the closure of the sigmoid valves. A bruit that 
immediately follows the second sound, which, it is admitted, is found 
at this precise period of the cardiac rhythm, ought to be designated 
diastolic without prefix of "post." These two murmurs, the presys- 
tolic and post-diastolic, may be present independently of one another, 
and when found in the same patient may coalesce, or they may be 
separated by an appreciable interval. 



Fig. 1. 
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Although much has been written of late about the presystolic mur- 
mur, yet all who have had much experience in consultations in cardiac 
cases will confirm the statement of Broadbent, that it is not infre- 
quently, even now, entirely overlooked and ofcen mistaken for the 
mitral systolic murmur, the differential diagnosis of which has been 
clearly established. Formerly it was supposed that the presystolic 
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murmur was rarely found, but closer observation has shown that it is 
of frequent occurrence, especially among women and children. Flint 
observed it in sixteen out of thirty-nine cases of mitral disease. Its 
grave prognostic significance alone justifies the attention that has been 
given to it. In this paper, I shall only detain the Association by a 
brief study of the factors entering into the production of this interest- 
ing murmur when of organic origin. 

There must be two factors in the production of '* fluid veins,*' 
whether they are obstructive or regurgitant : the lesion, and the pro- 
pelling force, together with the other well-known influences, modifying 
blood pressure. For the generation of sonorous fluid veins, we must 
have the passage of a jet of blood forced through a narrow constric- 
tion into a wider cavity or part of a vessel. 

It is acknowledged that mitral stenosis is the lesion in a very large 
majority of cases in which a presystolic murmur is heard. Many 
prominent authorities believe that this lesion is invariable. The con- 
striction is frequently found at post-mortems in cases in which there 
had been no presystolic murmur detected during life. 

The mitral valves and the auricular-ventricular orifice are specially 
liable, in early life, to valvulitis from acute or subacute rheumatism 
And other causes, such a» scarlet fever, measles, or chorea. These 
leave formations of connective tissue which narrow the orifice itself in 
the annular forms or by diaphragmatic partitions with buttonhole ori- 
fices, or the leaflets adhere together and produce funnel-shaped con- 
strictions. In some instances the valves lose completely their natural 
formation. These new conditions are most favorable to the production 
of murmurs, which are due to oscillations in the blood itself. The 
current of blood passes through a small opening into a wider cavity, 
and is divided up into a number of jets, forming fluid veins. The 
rapidity and force of the current must cause variations in the intensity 
of the sounds. 

The obstructive lesion of the mitral orifice, it must be borne in 
mind, is of very gradual formation, of months or of years. It com- 
mences often insidiously. The auricular-ventricular orifice is so large 
that it can bear some lessening of its size without seriously interrupt- 
ing the proper filling of the left ventricle. Thus stenosis may be 
sufficient to produce the vibratory sonorous murmur, without any 
marked subjective symptoms. 
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While admitting that stenosis of the mitral orifice is, in a very large 
proportion of cases, the pathological lesion met with where this mur- 
mur is found, yet there are numerous cases reported in which the mitral 
orifices were not altered in size, but in which other obstructive and 
narrowing conditions were found inside the ventricle — such as short- 
ened chordae tendineae, thickenings and rugosities about the leaflets of 
the valves or in the walls of the ventricle, to account for the produc- 
tion of the characteristic prolonged, blubbering, presystolic murmur. 
Wherever and whenever we find physical conditions to produce "fluid 
veins" with vibratory phenomena, we can have the same sound. We 
need not recall Flint's three cases in which aortic insufficiency, aa 
demonstrated at post-mortems, produced functional murmurs with the 
characteristics of the mitral presystolic murmur. Dr. Bramwell has 
published such a case, and Dr. Guiteras reported three. Sansom 
speaks also of cases somewhat similar to Flint's. Osier has had two 
well-marked instances. 

The writer has never clinicallv met with such a case, but he has 
heard aortic diastolic murmurs where there were marked accentuation 
and shortening of the first sound, similar to the effects met with in 
cases of mitral stenosis. While it is true that such cases have been 
reported by the most competent auscultators, they are in fact but 
rarely met with. There is, however, no a priori reason why they could 
not exist. Aortic regurgitation murmurs are diastolic'in time, and if, 
as Flint claims, the leaflets of the mitral divide the reflow current in 
the same manner as in the production of the murmur at the 
auricular- ventricular orifice, the sounds may be found and a prolonged 
murmur of presystolic rhythm with the blubbering vibrations may be 
beard. Dr. Guiteras maintains that this functional presystolic mitral 
murmur is»more frequently heard than Dr. Flint supposed. Balfour, 
Nixon and Sansom, and others think differently. There can be no 
doubt that the diastolic aortic murmur can be conducted to the apex 
by the solid walls of the hypertrophied ventricle, the current of blood 
itself as well as by the sternum and walls of the chest. The infrequency 
of these functional mitral murmurs, when there is an aortic insuffi- 
ciency, is diflicult to explain. 

Dr. Balthazar Foster suggests an explanation of how this murmur 
is heard best at the apex : That different valves are affected in different 
cases, and that, if the left sigmoid near the mitral is affected, the 
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blood falls directly back into the ventricle and the bruit is heard best at 
the apex ; whereas, if the right or posterior sigmoid valve is diseased, 
the regurgitant blood impinges on the septima and the bruit is carried 
down the right side of the heart. Dr. Guiteras maintains that these 
propagated murmurs are, in fact, mitral obstructive murmurs, and that 
they are more apt to develop when the posterior aortic segment is 
affected, because in such cases the recurrent stream is brought directly 
against the anterior leaflet of the mitral valve. 

Dr. Bramwell {Diseases of the Heart) refers to a case of rupture of 
the posterior coronary segment of the aortic valves in which no presys- 
tolic murmur was audible. There must be some unusual physical 
condition which has not yet been appreciated. 

There is also a murmur which Barlow, Leaming, Flint, and Donald- 
son have designated as intraventricular, which, when there is much 
hypertrophy of the left ventricle, seems to occupy the first portion of 
the systole. This resembles the qualities of the presystolic, and, when 
the heart is beating rapidly, may be confounded with it. Of course, 
in diagnosticating mitral stenosis, everything is taken into considera- 
tion, together with the murmur. 

Let us inquire from what sources the necessary force of the blood- 
current is derived. Dr. Gairdner taught that it is produced by the 
systole of the left auricle, and he accordingly named the adventitious 
sound the " auriculo-ventricular murmur.'* This could not possibly 
apply to the sound which exists before the contraction of the auricle, 
which, in health, occupies one-fifth of a second in time, and immedi- 
ately precedes the systole of the ventricle. The feeble force of the 
auricle in health was shown by Chauveau, who, by prolonged irrita- 
tion, exhausted its contractility, and found that the ventricle continued 
to act effectively, and kept up the circulation. Ludwig confirmed 
this result by introducing a tube through the auricle. In fact, the 
auricle may be regarded as the dilated termination of the pulmonary 
veins, acting as a reservoir to supply the ventricle, and to regulate the 
blood-pressure in it. The auricular cavities are never completely 
obliterated during contraction, though this does not appear to be the 
case with the auricular appendages. 

We may ascribe the production of the presystolic murmur, in be- 
ginning obstruction of the mitral orifice, to the force of the left auricle. 
Temporary compensation is promptly established in the force of the 
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circulation. It seems that there is a reserved force, as in involuntary 
muscles, which is called forth in the emergency. 

We further admit that, as the result of obstruction at the mitral 
orifice, impeding the influx of blood into the left ventricle during the 
diastole, the left auricle, having extra work to perform, does become 
first dilated and subsequently hypertrophied. Indeed, percussion, in 
rare instances, reveals abnormal bulging over the auricle, and fre- 
quently the pulsation of the auricle is perceptible about the fourth 
rib. The walls of the left auricle, which are normally about one and 
a half lines in thickness, may be increased to as much as a quarter of 
an inch, with proportionate augmentation in strength. It may be 
that the prolongation of this bruit is due to this hypertrophy, but it is 
almost incredible when we know that it is the longest, as well as the 
most irregular and vibrating, of all cardiac murmurs. We question 
whether it is a force suflScient by itself to overcome the resistance 
caused by advanced mitral constriction, and to give us the acoustic 
characteristics of the presystolic murmur. 

It must be borne in mind that the auricular systole does not occur 
until the very last portion of the diastole, and the murmur often begins 
after the second sound, and includes the so-called ^^post-diastolic." 
These phenomena occur previous to the auricular systole. We readily 
admit that its influence is shown in reinforcing the intensity of these 



murmurs. 



FiQ. 8. 






Mitral Btenoiii. Pnlae-rate 80 
(After Galabiiu) 



h c 

Mitral stenoais. Long, roagb, Normal curve from man. (After 
pre^jBtolic murmur. Pulae-rate Landois.) 

67. (After GaUbin.) 
A B. Auricular lyBtole. D. Aortic cloiure. 

B 0. Ventricular ejitole. E. Pulmonary cloeure. 

EF. Ventricular diastole. 

In mitral stenosis the auricular portion of the cardiagrams is of 
longer duration, and its tracing higher, because the left auricle is 
dilated, and contracts with force, emptying itself with diflSculty ; it 
often shows a series of wavelets, giving it a serrated appearance corre- 
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spondiDg to the purring thrill felt by the hand. Ott, Hess, and Galabin 
attribute the late closure of the pulmonary valves to the diminished 
elasticity of the artery in consequence of long-continued high pressure. 

The cardiagram of the normal heart (see Landois's Phyiiology) 
proves that the aortic valves close a little before the pulmonic valves. 
They close, however, so near together that only a single sound is 
heard. In* mitral stenosis (stage of non-compensation) the aortic 
valve closes sooner, and the pulmonic valves later than normal. This 
is because the left ventricle contains less blood, and the right more 
than normally. There results what is called a reduplicated second 
sound, which is an increase of a physiological condition. All condi- 
tions which cause the aortic valves to close rapidly (diminished amount 
of blood in the left ventricle), and the pulmonary valves to close later 
(congestion of the right ventricle) — ^both of which exist in mitral 
stenosis, favor the production of a reduplicated second sound, which 
occurs in one-third of the cases of mitral stenosis. 

If mitral contraction occurs at a very early period of life, whether 
as a primary affection, or secondary to a corresponding narrowing of 
the tricuspid, other parts of the circulatory system become accommo- 
dated to it, and the patient may reach adult life before the lesion 
produces any symptoms — the post-mortem revealing the fact of the 
organic defect. Dr. Wilkes reports cases in which resulting hyper- 
trophy of the right side in children was so great as to cause bulging 
of the chest, and in which the pulmonary artery partook of the hyper- 
trophy, and became thicker than the aorta. On the other hand, cases 
occur in which, owing to mitral stenosis early in life, so small a 
quantity of blood is thrown into the left heart that there is imperfect 
nutrition of the whole body, which accommodates itself to the defect. 
Hypertrophy of the right ventricle and of the left auricle compensates 
so thoroughly for the deficiency, that there may be no subjective symp- 
toms, and no bruit, perhaps, beyond an imperfect first sound. 

Dr. Gairdner did not ascribe the production of the presystolic 

murmur wholly to the muscular contraction of the auricle. Dr. Wilkes 

held that the murmur might anticipate the auricular systole, and that 

it might occur not only at that time, but also during the heart's 

diastole and pause. Dr. Galabin came to a like conclusion from the 

evidence afforded by the cardiograph. Dr. Sansom claims that the 

causation of the presystolic murmur may be independent of the auricle ; 

9 
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he states ^'that in many cases he had observed that though there had 
been a prolonged presystolic murmur commencing in the long pause 
almost immediately after the second sound, cardiographic evidence 
has shown the auricular systole to occupy its normal position just 
anterior to the commencing contraction of the ventricle.*' He cites a 
case in which a murmur occupied at one time a portion and at an- 
other almost' the whole, of the long pause, and the autopsy showed 
that the auricular systole could have had no share in producing such a 
murmur, for not only was the left auricle so dilated that its walls could 
have exerted no appreciable muscular power, but it was lined by a 
closely adherent, old, laminated blood-clot. It thus appears that the 

Fio. 4. 




Sanaom's caae, showing mitral Btenosis, while auricular ayitole is in normal poeition. 

A B. Auricular systole. 

post-diastolic murmur, as well as the presystolic, may be caused in the 
diastole, and be due to the entrance of the blood independently of the 
auricular systole, it being urged through the stenosed aperture, owing 
to the tension under which it has been retained in the elastic and dis- 
tended auricle and pulmonary veins. 

We feel justified in concluding that the systole of the left auricle is 
a fector of greater or less force in the production of this mitral direct 
murmur, but it is not the only one, and the others may produce it 
independently of the auricular systole. 

Negative Pressure. — Let us see whether any negative pressure 
is brought to bear upon the left auricle and pulmonary veins to assist 
in getting the current into the ventricle. Is there any suction action 
of the left ventricle of the heart? Until the publication, in 1878, of 
Goltz and Gaule's experiments, the majority of physiologists attached 
little or no importance to any suction action of the heart, although in 
all times there have been zealous advocates of the doctrine that dias- 
tolic suction was an important factor in the circulation. Goltz and 
Gaule, by the use of ingeniously constructed maximum and minimum 
manometers, determined the maximum and minimum pressures in the 
left and in the right ventricle. They found with natural respiration, 
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in the left yentricle of a dog, a negative pressure of 52 mm. of mer- 
cury. In the right yentricle there existed, in another case, a negative 
pressure of 17.2 mm. of mercury. 

In accordance with the generally accepted ideas, they at first were 
inclined to attribute this negative pressure to the expansion of the 
chest during inspiration. To their great astonishment, however, they 
found, after the chest was opened, and independently of respiration, a 
negative pressure in the left ventricle of 28.5 mm. of mercury. This 
latter negative pressure, therefore, cannot be due to the elastic traction 
of the lungs. They attribute it to the elastic resilience of the ventri- 
cle following the systole, like that after compression of an elastic bal- 
loon. They say : " The adherents of the doctrine, according to which 
the heart acts as a suction-pump, will find their boldest expectations 
surpassed when they hear that the suction force of the left heart of a 
large dog, at the beginning of the diastole, is equal to a column of 
water 320 mm. (23.5 mm. of mercury), and that this force in a 
healthy man is probably even much higher." (Goltz und Oaule: 
"Ueber die Druckverhaltnisse im Innem des Herzens," P finger' % 
ArcMv, 1878, Bd. 17, S. 100.) 

In 1879, Moens published an article (*'Die erste Wellengipfel in 
dem absteigenden Schenkelder Pulscurve," Pflilger's Arehiv^ Bd. 20, 
S. 517, 1879) in which he attempted to show that the negative pres- 
sure found by Goltz and Gaule existed, not during the diastole, but 
during the systole. In order to make clear how a negative pressure 
might be produced at this period of the heart's action, he takes an 
elastic tube open at one end and connected at the other by means of a 
stopcock with a pressure>bottle. If the stopcock be suddenly closed 
while the fluid is flowing from the bottle through the tube, there is a 
negative pressure produced in the tube, beginning near the stopcock. 
Likewise, in the left ventricle, he argues that, as the blood is shot out 
by the ventricular contraction into the aorta, a negative pressure is 
produced in the ventricle. His chief inference, that the negative pres- 
sure is present during the systole and not during the diastole, was 
because a minimum manometer, passed down the jugular vein into 
the superior vena cava, failed to register negative pressure, as would 
be the case if the right ventricle exerted diastolic suction. He regards 
this experiment as proving that the negative pressure is not duriug 
the diastole, otherwise there would be a suction force exerted on the 
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blood in the right auricle and the vena cava superior. If the nega- 
tive pressure is not during the diastole, it must be during the systole. 

It will be observed that Moens does not actually demonstrate that 
the negative pressure is during systole. He infers it indirectly. On 
the other hand, he seems to have overlooked the fact that Goltz and 
Gaule found a negative pressure in the right auricle of 11.2 mm. 
mercury (this might have been due to inspiration), the negative pres- 
sure in the right ventricle, in the same case, being 17.2 mm. mercury. 
Moens is quoted by Martin and Donaldson, Jr., as having shown that 
the negative pressure exerts no suction force on the blood in the 
auricles. 

In consequence of the doubt which Moens*s work raised as to the 
period at which negative pressure existed in the ventricles, de Jager, 
in 1883 ("Ueber die Saugkraft des Herzens,** PJluger^s Archiv^ Bd. 
80, S. 491), published experiments on this question, and came to con- 
clusions in opposition to Moens's and in confirmation of Goltz and 
Gaule's. De Jager determined that the pressure at the beginning of 
the aorta never becomes negative, as it should be in case the negative 
pressure in the ventricle were due to the suction of the column of 
blood poured out from the ventricle. He also found that with the 
chest open, so that the action of inspiration on the aspiration of blood 
into the right heart was removed, the pressure in the right auricle 
becomes negative. He found negative pressures in the right auricle 
of 2 mm. to 6 mm. mercury. He does not believe that the auricles 
themselves are capable of exerting any suction force, and he, therefore, 
concludes that this negative pressure in the right auricle can be inter- 
preted only as evidence of a suction exerted by it, which, of course, 
can occur only during diastole. The same conditions would, of course, 
obtain for the left cavities of the heart, as the experiments were made 
with the chest open. De Jager, therefore, concludes that a strong 
diastolic suction force is exerted by the ventricles. 

As regards the causes of this suction force he mentions several 
possibilities, without coming to a decision. These possibilities are: 

1. The elastic force developed during the systole, as in the com- 
pression of a rubber balloon. 

2. The suction force on the exterior of the heart resulting from the 
negative pressure in the thorax (or the elastic traction of the lungs). 
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This, of course, can be only one element, as negative intra-ventricular 
pressure is found after the thorax is opened. 

3. Shortening of the large arteries coming from the heart. 

Brucke inclines, as do Goltz and Gaule, to consider these factors as 
the essential ones. 

Gruenhagen holds that Goltz and Gaule and de Jager have estab- 
lished the fact of a diastolic suction action of the heart. 

The experiments of Martin and Donaldson, Jr., however, on the 
mammalian heart, at the Johns Hopkins University, are opposed to 
the existence of any suction action of the heart. Their experiments 
are exact, and, it would seem, quite conclusive against the suction 
theory. It is difficult, however, at present, to reconcile them with 
Goltz's, Gaule's, and de Jager's experiments. They have the merit 
of putting the matter to a direct test, whereas the other experiments 
do not actually demonstrate a suction action, but leave it as an infer- 
ence. They say : 

" The negative pressure proved by Goltz and Gaule to occur in the 
ventricles for a brief period at the end of the systole, had already been 
shown by Moens not to affect the auricles, and, therefore, to be with- 
out effect in making the heart a suction-pump as far as the venous 
system was concerned. 

*' Once the ^aspiration of the thorax' has been eliminated, the right 
auricle of the mammalian heart will not receive blood unless supplied 
to it under a decided, if small, positive pressure. While the heart in the 
closed thoracic cavity may, and probably does, act as a suction-pump, 
diis is not due directly to an active expanding force of the heart, but 
is the secondary result of the pneumatic conditions prevailing within 
the normal closed chest cavity.'' 

If a suction action exists, it is evidently a factor not to be neglected 
in the study of mitral stenosis. All that increases the suction action, 
increases the force with which the blood passes through the narrowed 
mitral orifice and doubtless increases the murmur. De Jager found 
that when the action of the heart became feeble — as after long ex- 
posure, or by cooling, or by loss of blood — then only a slight negative 
pressure, or none, was produced in the ventricles. We may, there- 
fore, infer that all circumstances which enfeeble the action of the left 
ventricle diminish correspondingly the force of suction, and, therefore, 
the murmur. Such circumstances are failure of the heart's force from 
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any cause, among which may be noted atrophy of the left ventricle in 
,pure mitral stenosis. In general, whether the left ventricle is atro- 
phied or not, the small amount of blood which it receives through the 
narrowed mitral orifice during non-compensation must be attended 
with a weaker systole, and, consequently, diminished suction and 
lessened murmur. All this line of argumentation, of course, is not 
pertinent, if we accept the doctrine that no suction force is exerted by 
the ventricles. 

• Let us further inquire whether any other force is connected with 
the passage of the blood through the left ventricle. We hear of the 
blood's passive flow through the mitral orifice. Has it no power ? 
The right ventricle, which propels its contents with a strong wave 
through the pulmonary arteiies and with comparative ease, owing to 
the absence of tonus or resistance, and of vasomotor influence to con-^ 
tend against, forces the blood into the pulmonary veins and through 
the left auricle into the ventricle. If it meets with any obstruction, 
the backward pressure would, of itself, add to the onward blood pres- 
sure in the pulmonary veins, although the right ventricle promptly 
exerts its reserved compensatory force. If the obstruction continues, 
ihe extra work of the right ventricle gradually produces permanent 
hypertrophy which keeps up the compensation. When this is broken, 
there results the disastrous backward flow of venous blood with all its 
unpleasant consequences upon the lungs, liver, and other internal 
organs. This occurs, notwithstanding the protection afforded to the 
process of intra-pulmonary respiration, as shown in the safety-valve 
construction of the tricuspid valve (King), of the pulmonary semi- 
lunar valves (Flint, Jr.), and of the obstruction safety-valve principle 
of the pulmonary valve (Guiteras). The increased tension of the 
pulmonary valves gives accentuation of the second sound. Nature 
further provides a relief to the lungs by the increased capacity of the 
right cavities by from one-tenth to one-third over the corresponding 
cavities of the left side. 

The right ventricle becomes very gradually hypertrophied. In 
some cases the enormously thickened walls completely cover the left 
ventricle and prevent our hearing the second sound at the apex and a 
very feeble impulse is noticed. The left ventricle, owing to the insuf- 
ficient supply of blood through the auricular-ventricular orifice, is often 
not only not hypertrophied, but actually materially lessened in size — 
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indeed, in a state of atrophy, unless there is also insufficiency of the 
mitral orifice as a complication. This additional lesion may cause 
hypertrophy of the left ventricle. May not the powerful right ventri- 
cle, by the blood pressure it causes in the pulmonary veins, be a 
prominent factor in causing variations in the length and intensity of 
the post-diastolic and the presystolic murmurs in mitral stenosis? 

K this hypertrophy be marked, may it not be the propelling force 
producing the long sound commencing immediately after the systole 
and occupying the whole of the diastole? If the force be feeble, it 
may only produce the post-diastolic and cause the deficiency in the 
middle of the distance between the second and first sound. When the 
patient is in the recumbent position and the heart is quiet the murmur 
is often inaudible ; on changing the position it may be heard. Active 
exercise increases in marked degree the intensity of the murmur. 
When dilatation succeeds hypertrophy of the right ventricle and tri- 
cuspid insufficiency takes place, the forces are not powerful enough to 
cause the murmur. The auricular systole, if dilatation has not made the 
walls too feeble, may give rise to the presystolic. The increased power 
of the hypertrophied left auricle and right ventricle certainly would 
cause the fluid veins to be audible vibrations in obstructive mitral 
disease. As the muscular power leaves the excessively enfeebled 
patient, the sound utterly disappears. Indeed, it is very remarkable 
how the murmur sometimes disappears, temporarily or permanently, 
the condition of valve being unaltered. 

To sum up (says Dr. Galabin, in his elaborate and able paper on, 
** Interpretation of Cardiographic Tracings,** Q-uys Hasp. Reports) 
the inferences suggested by a general review of all the tracings, it 
appears that the evidence of the cardiograph is in favor of the view 
that two totally distinct murmurs may be caused by mitral contrac- 
tions : first, the auriculo-systolic bruit, which may either run up to the 
first sound or be separated from it by a short interval ; and, secondly, 
a diastolic bruit, due to the venous flow through the narrow and 
roughened orifice, which in rare cases may be blowing in quality and 
separated from the succeeding systole by a long pause; and that, 
thirdly, these two may be merged together into a compound murmur 
I somewhat rough from its commencement, but much intensified in 

I loudness and harshness toward its conclusion. 

Marey, in some experiments by means of which he reproduced the 
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various sounds and murmurs of the heart, the auricle of which was 
not contractile, introduced a plug perforated hy a hole between the 
auricle and ventricle, and then found that a diastolic murmur was 
produced, but only when the auricular pressure exceeded a certain 
point. Hence, he concludes that the murmur of mitral stenosis may 
be either diastolic or auriculo-systolic according to circumstances. 

How far is our estimate of the pressure in the pulmonary veins 
justified by experimental research? From this source we possess but 
little positive knowledge. Beutner seems to be the only authority who 
has published any actual measurement of the blood pressure in the 
pulmonary veins. He found a positive pressure of 10 mm. of mer- 
cury in the pulmonary vein of a cat. In the pulmonary artery of a 
cat he found a pressure of 17.6 mm. mercury. These pressures were, 
of course, measured with the thorax open, so that we cannot attach 
absolute value to them. They indicate however, that, relatively to the 
pressure in the pulmonary artery, the pressure in the pulmonary vein 
is high, the pressure in the veins being more than one-half that in the 
artery. The pressure in the pulmonary vein, according to Beutner's 
measurement, is, moreover, absolutely a high one when compared with 
the very low pressure in the veins emptying into the right auricle. 
The pressure which Beutner found in the pulmonary artery is much 
lower than has been found by subsequent observers. The accepted 
belief is that the pressure in the pulmonary artery is one-third of that 
in the aorta; Goltz and Gaule regard it as two-fifths of the aortic 
pressure. If the ratio which Beutner found between the pressure in 
the pulmonary vein and that in the pulmonary artery holds true, we 
may conclude that the pressure in the pulmonary vein is even higher 
than his observations indicate. 

Inasmuch as actual measurement of the pressure in the pulmonary 
vein can be made only when the thorax on one side is open, the ques- 
tion arises : What influence upon this pressure has the elastic resili- 
ence of the lungs under the normal t^onditions of respiration ? If the 
walls of the pulmonary artery and those of the pulmonary veins were 
of the same thickness, then, inasmuch as both vessels were subjected 
to the same intra-thoracic pressure, it is evident that the changes 
in the intra-thoracic pressure, corresponding to the different phases 
of respiration, would not influence the blood pressure. The walls 
of the pulmonary veins, however, are thinner than those of the 
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pulmonary artery, therefore the aspiration of the thorax must tend to 
lower the pressure in the pulmonary veins more than in the pulmo- 
nary arteries. It is impossible to say how great is this influence of the 
elasticity of the lungs upon the pressure in the pulmonary veins. 

The feeble tonus of the vessels in the pulmonary circulation is of 
the utmost importance, as changes in pressure in the pulmonary veins 
are quickly manifested in the pulmonary arteries and vice versa. This 
circumstance justifies us in assuming that change of pressure in the 
pulmonary artery is attended by corresponding changes of pressure in 
the pulmonary veins, so that changes in the force of contraction of the 
right heart exert a much more direct influence upon the circulation of 
blood in the pulmonary veins than in the lefl heart and the systemic 
veins. 

Cohnheim says: "The blood in the pulmonary veins is, under phy- 
siological conditions, not like that of the systemic veins under negative 
pressure when it enters the heart, but is under a positive pressure 
which is only a little less than that of the blood in the pulmonary 
artery." {Vorleminffen uber allgemeine Pathologie^ Bd. 1, S. 28, 
Berlin, 1882.) This statement of Cohnheim does not seem to rest 
upon actual measurement, but to be based upon the slight resistance 
offered to the blood in the passage from the pulmonary artery to the 
pulmonary vein, and upon Beutner's measurement with open thorax. 
He found the pressure in the pulmonary vein more than half that in 
the pulmonary artery. As no means have been found which enable 
us to measure the pressure in the pulmonary veins under natural con- 
ditions, we are left to such inferences as the above. 



DISCUSSION. 

Dr. J. K. Thacher : In those cases of mitral stenosis in which there is 
reduplication of the second sound, the aortic valves close first, and the pul- 
monary second. This seems to depend, at least in part, on a prolonged ven- 
tricular close-time on the right side, caused by exaggerated tension in the 
pulmonary artery, with, in some cases, a shortened ventricular close-time on 
the left side due to diminished aortic pressure. 

The murmurs in mitral stenosis depend on the form and size of the auriculo- 
ventricular orifice and the strength of the current. The latter is determined 
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by the relation of the tension in the left auricle and ventricle. The fact 
recently set forth by Bolleston that, as seen in dogs, there is a marked depres- 
sion of the tension curve of the left ventricle at the beginning of diastole, 
seems applicable to the explanation of the initial diastolic (so-called post- 
diastolic) murmur, whatever views are held concerning the suction action of 
the left ventricle. 

Dr. William Osler : I think that all are agreed that there is one cardiac 
murmur above another, which is positive and distinct in its diagnostic sig- 
nificance, viz., the presystolic murmur. I had an instance at the University 
Hospital last year, in which I demonstrated to my class a mitral presystolic 
murmur. The case was one of cirrhosis of the liver in a child with great 
enlargement of the spleen. To my astonishment, I found at the autopsy a 
normal auriculo- ventricular orifice. The heart was pushed up very far. I 
have recently written out short notes of a case of aortic insufficiency in which 
there was a distinct presystolic murmur. A woman was sent to my ward in 
the hospital in an extreme condition of emaciation. I placed my hand over 
the heart in the apex region and felt a very distinct diastolic thrill, and my 
ear also detected an extremely loud, rough murmur, which I regarded as 
presystolic. The woman was not in a condition to permit of further exami- 
nation. At the autopsy the mitral orifice was found to be normal, but there 
was extreme aortic insufficiency. 

Dr. Donaldson : In regard to the diagnosis between the presystolic and 
systolic murmur, the rhythm, character, area, and direction of the presystolic 
sound are different from those of the systolic. The rhythm of the presystolic 
alone distinguishes it from the mitral systolic. The former is heard during 
the diastolic period, usually at its latter portion, and terminates suddenly 
and abruptly with the first sound ; the systolic bruit follows the first sound, 
is blowing in quality, without any thrill ; whereas the presystolic is rough 
and vibrating and is accompanied, usually, with a pronounced thrill. I 
thank Dr. Thacher for the designation "initial diastolic,'' which is much more 
appropriate than " post-diastolic.'' 

Dr. Osier has given us two well-authenticated cases in which the presystolic 
murmur existed where the post-mortems showed aortic insufficiency, but no 
mitral constriction. I have reported a case in which the autopsy showed both 
aortic incompetence and mitral stenosis, although during life there was only 
an aortic regurgitant murmur. 
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I. Albumen. 



Mant of us can remember when the discovery and announcement 
of albumen in the urine were looked upon almost like a sentence of 
death, to be executed at an unknown but not very distant date, or, at 
any rate, as showing a condition of the system at which almost any 
medical accident might happen to the patient without further warning. 

Albuminuria has held a place in medical nomenclature almost 
equivalent to Bright's disease until quite recently. Pathological views 
were not altogether at variance with these clinical ones. Bright's dis- 
ease took the place of the older heart disease among the ready opinions 
of the coroner and policeman, and a kidney which was above reproach 
was among the curiosities of the post-mortem room. It was discovered 
however, that, whatever else albuminuria might mean, it did not point 
decisively and exclusively to well-marked renal lesions, but was found 
in many other diseases which need not be mentioned in detail, but 
which can largely be included in the two groups of febrile and asys- 
tolic. A step beyond this was the finding of albumen in the urine of 
persons in apparently good health, a part of whom, at least, continued 
to be so for months or years. 

This is the present status, which offers several questions for exami- 
nation, and this can best be made without preserving an exact histor- 
ical or chronological order. 
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Is albumen to be found in the urine of persons in really good 
health ? The most extensive, and among the most recent, researches 
bearing on this question are those of Do la Celle de Chateaubourg, 
supplemented by the obserrations, some of them considerably older^ 
of Capitan, Kleugden, Clarke, Leube, Fiirbringer, Grainger Stewart, 
Van Noorden, and Munn ; besides a considerable number of smaller 
groups or isolated instances, which have offcen the added value of 
having been made upon the person of the author, and carefully followed 
out, by Marcacci, Edlefsen, Ultzmann, Simmons, and others. Ac- 
cording to De la Celle, albumen is to be found at times in the urine of 
seventy-six to one hundred per cent, of healthy persons, both young 
adults and children. Capitan found in soldiers forty-five and in chil- 
dren eighty-nine per cent.; Kleugden forty-three and a half per 
cent, among supposably healthy attendants in an insane asylum ; and 
Grainger Stewart gives a general average of thirty-one per cent., 
which, however, covers a range of from nearly eleven per cent, among 
civilians to sixty-five and a half among workhouse inmates aged in 
the neighborhood of sixty. 

The discrepancies shown by the accompanying table (Table I.) are 
very great, too great, in fact, to be accounted for by ordinary errors of 
observation or by any assumption of real difibrences in the classes of 
persons coming under the notice of the various observers; in fact, 
soldiers, students, and children in institutions furnish the bulk of the 
statistics. The discrepancies do not entirely disappear by any process of 
comparison of the method employed, because such a comparison cannot 
be accurately made for the different reagents. The figures cannot be 
quantitatively compared when very small amounts of albumen are in 
question, and even with the same method quantitative estimates of 
traces are only approximative at the best. The discrepancies are, 
however, greatly diminished by such a comparison, especially as ap- 
plied to the labors of the two modern French observers who used the 
extremely sensitive reagent of Tanret, or the potassio-mercuric iodide, 
on a layer of which the urine is floated and an estimate made by the 
density of the cloud. Taking the figures of De la Celle, and separat- 
ing the cases in which he found, by estimate, from twelve to twenty-five 
centigrammes to the litre, the percentage falls from seventy -seven to 
eighteen, from seventy-nine to twenty, from one hundred to thirty- 
two, and so on, as will be seen by the table. If we notice only albu- 
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men in the form of a flocculent precipitate, we find it in his tables only 
four times among one hundred and eleven soldiers who are stated to 
have given one hundred cases, or ninety per cent, of albuminurics. 

Other groups may be examined in the same way, and it is obvious 
that great allowance is to be made, not for errors in observation, but 
for the varying criteria by which the presence of albumen is affirmed 
or denied, whatever be the reaction employed. Some observers dis- 
tinctly state that doubtful cases are not included. It will be noticed 
that in the set of cases which give the highest percentages of albumin- 
urics the maximum, if we set aside the quite small number in which 
flocculent albumen by heat was found, is very small — i, «., from one- 
eightieth to one-fortieth of one per cent. ; while there is a tendency to 
draw the line between physiological— or at least harmless — and patho- 
logical albuminuria, if such a line be possible, at a considerably higher 
point than this, namely, at one-tenth of one per cent. 

To the delicate test (Tanret) by which the most striking results 
were obtained, it has been formally objected that not only does it give 
reactions with peptone and alkaloids, errors which may be avoided by 
a little further testing, but also that when the quantities are small 
albumen is not to be distinguished from mucin. Roberts believes a 
frequent source of error with the more delicate tests to be mucin. 

The following conclusions may be drawn : 

That the presence of albumen in minute traces, or something which 
gives a similar reaction with the most delicate reagents, is much more 
common than its absence. 

That an amount of albumen detectable by heat and nitric acid may 
be found in a much smaller proportion of cases taken at random. 
This proportion varies according to the shade of opalescence which 
the individual observer considers conclusive, and may be approxi- 
mately stated as from ten to twenty per cent, of persons examined, 
rising above it in certain classes to be afterward specified. 

The percentage of cases of presumably healthy persons in whose 
urine boiling gives a flocculent precipitate is much smaller still. 

As a corollary to these conclusions it may be asserted that for 
clinical and practical purposes Tanret's test is worse than useless. 
There is no reason for taking great pains to discover a sign which 
to the physician can have no significance, and to the patient, if he 
becomes aware of it, probably a very erroneous one, and is likely 
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to be the cause of groundless fears. It is chiefly in France that it has 
been widely used. Jaccoud says that *^ It is since this has become 
common that albumen has been so commonly found in the urine of 
healthy individuals." 

The second question is not so easy to answer — i. e., What signifi- 
cance is to be attached to a quantity of albumen, not large, but more 
than the faintest trace, occurring in a person who has no other signs 
of renal disease. From what has already been said, it is obvious that 
the number of persons in this class cannot be stated with great accu- 
racy, but that it is not a very small one. As to the amount of 
albumen on the one hand which shall be considered small, we may 
take the limit to which many of those who have studied the subject 
on themselves or others, seem inclined to adopt — i. e., one-tenth of 
one per cent. But, on the other hand, as to what amount may be 
absolutely neglected we cannot speak in figures, but may take the 
limits of the heat and nitric acid tests carefully applied. Below this 
point, if other signs of renal disease are not present, the trace of albu- 
men proves nothing, and if they are, adds little or nothing to the 
diagnosis. 

Within this class two sub-classes may be separated oflF with tolerable 
distinctness, shading, however, as most exaggerations of subnormal 
processes do, into each other and into the groups which cannot fairly 
be included within them. 

First the albuminuria connected with a slight degree of anaemia, 
dyspepsia, headache, general depression, and disinclination to labor^ 
bodily or mental, occurring in adolescents and often known as the 
albuminuria of adolescents. 

Not much weight is to be attached to the remark that this is more 
common in the male sex, for the reason that the examinations have 
been made much more largely in boy's schools ; in fact, the same re- 
mark may be made in regard to the statistics of other groups, soldiers, 
older students, and young physicians, These cases seem to have been 
recognized as a distinct class with well-marked symptoms for a number 
of years. They are certainly not to be looked upon as presenting ex- 
amples of physiological albuminuria, and were, in fact, for a time 
thought to show a tendency to weakness of the kidneys, and to be 
especially liable in the future to develop a true nephritis. This sus- 
picion has not been justified in general, but in a few cases, in which 
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the albumen was associated with casts, such a development has taken 
place. Ralfe says that, although some of these cases have a florid 
complexion, the degree of aneemia is sufficient to be determii^ed by 
the hemacytometer. The prognosis is no more unfavorable than 
would be indicated by the other symptoms. The relation of albu- 
minuria in these cases to a future nephritis is not unlike what that of 
a slight cough in the same patients would be in regard to a future 
tuberculosis ; it would induce a search for other symptoms and call 
for attention to the general health. 

The second class includes the cases of " intermittent " or " cyclic " 
albuminuria. In these the urine presents certain tolerably constant 
peculiarities beyond that of containing albumen ; it is usually scanty, 
high colored, with a large amount of urea, and very frequently a 
deposit of uric acid, or oxalate of lime, the latter being the more fre- 
quent. In these cases, which are very likely to be discovered- by 
accident, and of which naturally a large number have been found 
among young physicians, who have made a careful study of them, the 
morning urine is usually free from albumen, which appears and 
reaches its maximum in the forenoon, decreasing during the latter 
part of the day, with not infrequently a secondary rise in the evening. 
Exercise has a very decided effect in increasing the quantity, cold 
bathing perhaps even more, and digestion comparatively little or some- 
times none. A few cases have, however, been noticed in which the 
albuminuria seemed to be determined by indigestion. The character 
of the food has usually but little influence. This class differs from the 
preceding in the absence or slightness of the accompanying general 
symptoms. The patients are apparently, in a large number of cases, 
in perfect health, though in others there may be a little general 
depression. The pulse is likely to be of low tension. Some cases of 
this kind have been followed for years without the occurrence of any 
symptoms leading to a suspicion of progressive renal disease. In 
many the albumen has disappeared without special treatment and 
without the change being assignable to any particular cause. 

After subtracting these two classes and making some allowance for 
accidental cases in which there has been, perhaps, a temporary disturb- 
ance of the circulation, unusual liberties in diet, or even a slight 
nephritis, without alarming symptoms, which is without doubt possible, 
and where casts may be overlooked, we have still a number of cases 
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by no means insignificant, in which albumen is continuously present 
in the urine of persons of various ages, but beyond that of adolescence 
or early youth. Is this to be disregarded as of no importance, or is 
it to be looked upon as the early stage of nephritis ? It is possible 
that in some of these a more minute examination, such as is by no 
means easy on a large scale, would bring to light casts, and settle 
the question of some renal disturbance, the question then becoming 
— What is the prognosis in slight cases of chronic nephritis ? 

Taking these cases, however, as they stand, and following them out 
carefully, as was done by Munn, we should be justified in regard- 
ing them with grave suspicion. Some of them seem to be instances 
of a real nephritis, running a very chronic course, and presenting 
at the time of their first examination no constitutional symptoms. 
Munn found in a considerable number of cases, in which at first only 
albumen was noted, that casts were subsequently present. Four of 
sixty-nine had died within three years, and in the majority a general 
deterioration of appearance was noticed. 

It may further be suggested that among them there were many 
overweights, a class peculiarly liable to nephritis, and also that middle- 
aged business men, such as are the majority of those presenting them- 
selves for life insurance, form a class especially liable to interstitial 
nephritis, a form attended with the least marked symptoms for a long 
time, perhaps for years. 

It has undoubtedly been noticed that no allusion has been made in 
this paper to the kind of albumen found in the urine. This is not 
because it is a matter of indifference, but because the investigations 
heretofore made upon this point have been only upon a few isolated 
cases and are, hence, not applicable in the criticism of the statistics 
under consideration. 

Two well-marked varieties of albumen, at least, can be distinguished, 
serum albumen or seralbumen, and globulin, metalbumen, or Bence 
Jones albumen. Beside these, hemialbumose or albumen half changed 
to peptone, and peptone itself are found. Mucin, although not belong- 
ing to this group, may be a source of error when very small quantities 
are under consideration. Any minute discussion of the chemistry of 
even this small group would carry us too far for our time, and at 
present only into the region of hypothesis ; but it is by no means im- 
probable that further experiments on the difiusibility of albumen, and 
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on the points of coagulability by heat, will disclose even a larger 
number of varieties which will have a physiological and clinical sig- 
nificance. 

At present it appears from a small number of examinations that, 
when albumen in small amount is disclosed by the ordinary tests, it 
consists largely or even wholly of globulin, and that this has a less 
grave significance than serum albumen. This kind is to be detected 
separately from the other, by a saturated solution of sulphate of mag- 
nesia, added to the neutral urine, and the formation of a precipitate 
on standing. After this is filtered off the filtrate may be examined 
again for serum albumen. 

We cannot take leave of this branch of the subject without refer- 
ence to the highly important views of Semmola, according to whom 
albuminuria is not the early symptom, but the cause of nephritis, and 
finds its origin not in the anatomical changes in the kidney, but in an 
alteration of the serum of the blood, which alteration is in its turn the 
consequence of deficient action of the skin. The altered serum is, 
like a foreign body, eliminated through the kidneys, and on its way 
sets up a gradual degeneration of the renal structure. The nature of 
the alteration is shown by a greater diSusibility of the serum, and 
can only be demonstrated by physical experiments, and, as Semmola 
himself repeatedly points out, not by any well-marked chemical 
reaction. 

The dyscrasic theory of Bright's disease is by no means a new one. 
It was held by Bright himself, and, indeed, something like it before 
him by Blackall. It is certainly not in disagreement with many 
clinical fietcts, but in the form advocated by Semmola it is difficult to 
harmonize with some of the facts we have just been considering. In 
the absence of clear chemical data, it is almost impossible to follow up 
the statements of Semmola carefully in a clinical way, but it may be 
remarked that his assertion that a continued subcutaneous injection of 
egg albumen produces renal changes obvious to the microscope, has 
been denied by subsequent observers. If albumen, passing for a con- 
siderable time through the kidneys, causes nephritis, the cases of 
innocent albuminuria, intermittent, cyclic, accidental, the albuminuria 
of adolescence, ought not to exist, but would inevitably lead to well- 
marked Bright*s disease, and the question we have been discussing 

would never have arisen. This difficulty may be met by the state- 

10 
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ment that only the altered albumen (heteralbnmen) is to be looked 
upon as an irritating agent, and that which passes in these accidental 
cases, and also that accompanying renal congestion, are not of this 
kind, but more normal and less toxic. Such a statement is, from the 
reasons above given, not easy to refute absolutely ; but it is, on the 
other hand, no more easy to prove. If nothing is the matter either 
with the albumen or with the kidneys in these cases, why does it keep 
coming through ? 

It seems probable that the form of albumen, so far as we can now 
distinguish the forms, or, to speak more correctly, so far as they are 
usually distinguished clinically, which has the worst prognostic sig- 
nificance, is that which most nearly resembles that of the blood serum. 
Stokvis considers pathological albumen to be serum albumen chemi- 
cally. That it differs in its diffusibility is the theory of Semmola, 
which has not as yet the support of other experiments than his own, 
which are diflScult to repeat in the absence of precise details of their 
performance. 

Egg albumen has not been shown to have any special connection 
with the albumen of Bright's, and was arbitrarily chosen by Semmola 
as a representative of a foreign albumen. Whether it passes into the 
urine or not, as asserted by Stokvis and denied by Van Noorden, it 
cannot be considered to represent fairly the process taking place, 
according to Semmola, in the development of Bright's disease. Stokvis 
found that albuminous urine from a case of Bright's, injected sub- 
cutaneously into a healthy dog, produced no albuminuria, and when 
injected- into the blood did so in only one out of several instances. 
This experiment is certainly more to the point as to the discharge of 
heteralbumen than Semmola's own, in which egg albumen was used. 
Hayem {Bull et M6m. de la Soc. Med. des Hop, de Paris, March 
21, 1888), though finding that egg albumen injected directly into the 
blood may be excreted by the kidneys, does not think that this is a 
fair representation of a physiological process, but that the secondary 
albuminuria is a result of changes produced in the blood of the recipient 
animal. Ascitic (albuminous) fluid could be introduced into the peri- 
toneum of a dog in large quantity without causing albuminuria with 
any constancy, and when it did occur it was slight and transitory. 
His last experiment was more decisive than anything so far published 
as regards the correctness of Semmola's claims. He transfused from 
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» dog which had parenchymatous nephritis, as diagnosticated before, 
and verified after, death, a considerable quantity of blood into a 
healthy dog previously bled. This experiment was repeated twice 
with the same result, that the recipient dog had a little fever, which 
is usual after any transfusion, but on neither occasion albuminuria, 
and recovered completely. 

II. Casts. 

The significance of urinary casts or cylinders is a question upon 
which there is perhaps less necessary obscurity than in regard to 
albumen, but, on the other hand, less statistical information as to their 
presence in a state approaching health. Easy of recognition when 
seen, and presenting fewer doubtful appearances, the question can never 
arise, with a reasonable amount of experience, as to whether they have 
been seen or not ; but as the search for them may be laborious, and the 
most laborious when least successful, the approximation of an unsuc- 
cessful search to a negative result depends upon the patience of the 
observer, and can seldom be an exact coincidence. 

I can add only a few short rules to those ordinarily laid down. 

Give the specimen time enough to settle, but not enough to decom- 
pose. 

If a flocculent cloud appear in the middle of the liquid, look in this 
for casts as well as in the sediment properly speaking. 

Do not use too high a power in searching for them. Find them 
with a low power, and examine them afterward with a high one, if 
necessary. 

Casts are easier to class and to identify than different forms of 
albumen. We have first the exudative, divided into mucous, hyaline, 
and waxy ; and the cellular, comprising pus, blood, epithelial, and de- 
generated epithelial. The appearance of very transparent casts, some- 
times branching, irregular in diameter, and with a longitudinal stria- 
tion, there is no reason to suppose has any significance, certainly no 
more than that of their chemical complement mucin, although it is 
highly probable that they are formed in the urinary tubes. These 
occasionally at one end appear somewhat firmer and rounded, resembling 
a hyaline cast, to which they seem to form a sort of transition. I have 
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not, however, seen that their unfavorable meaning is at all increased 
thereby. 

I presume there can be little doubt in the mind of any one that epi- 
thelial casts indicate some form and degree of renal lesion. Normal 
renal epithelium is not thrown off in quantity to be recognizable, and 
still less in the form of casts. The significance of their appearance in 
regard to the diagnosis of different forms of renal disease is quite well 
understood. As the degeneration of the epithelium in the casts is more 
advanced — that is, as they become granular or fatty, so, it may fairly 
be inferred, is that of the kidney tubes from which they arise, except 
that during recovery from acute nephritis a slight degree of degenera- 
tion may affect the cells which are thrown off*, while those that replace 
them are normal. 

There is probably no form of cast more thoroughly unfavorable in 
its significance than the long, large, straight casts, highly granular and 
fatty, so as to be almost black by transmitted light, and with a very low 
power, or even to the naked eye, looking like fine white threads. These 
appear to be made up of degenerated cells welded into a more or less 
homogeneous mass, and are probably moulded in the straight tubes, 
although the material may have come from higher up. Smaller casts, 
coarsely granular, or with very distinct fat granules, can come from 
the remoter portions of the tubules, but an inspection of sections of 
pathological kidneys which contain casts in the cortical portion makes 
it seem highly probable that the most thorough degeneration may take 
place in the secreting tubes without the products getting into the urine 
in the form of casts, except as these are afterward formed by their 
being moulded together or enclosed in a mass of the exudation thrown 
out in the lower tube, and which, without the detritus floated down, 
would become a fibrinous or waxy cast. Some of the casts formed in 
the secreting tubes are undoubtedly never dislodged as such. 

Returning to the exudative casts, that known as the waxy, or some- 
times the amyloid (although the name is badly chosen, as tending to 
imply a relationship, which does not exist, with the amyloid kidney), 
indicates a high degree of usually chronic degeneration. I have never 
known but one instance of apparent recovery in which these casts were 
present. It was that of a young woman who entered the Boston City 
Hospital with "inflammation of the bowels after childbirth,'* and had, 
in addition, a copious greenish expectoration with rSIes, general ana- 
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sarca, headache, and scanty, smoky urine, with albumen and large 
casts, among which were many waxy. She was discharged apparently 
well, although still with some albumen, and much fewer casts. She 
was seen in the street some time afterward, apparently well, but further 
search has only resulted in my finding that she has not since died in 
Boston. 

With the elimination of these forms, and the admission, which I 
presume few would hesitate to make, that a considerable number of 
casts of any kind means a distinct and more or less extensive renal 
lesion, the seriousness of which can be estimated by their number only 
in connection with other symptoms, we find ourselves in the presence of 
a problem not unlike that presented by a light or moderate albuminuria 
of the apparently healthy. Many authors speak as if the two condi- 
tions were nearly commensurate, but I believe them to be so in neither 
direction ; that we very frequently meet with one without the other. If 
both mucin and mucous casts were left out of the comparison, I sus- 
pect the a^ociation would appear still less close. It is possible that a 
few casts may accompany a very slight amount of albumen, and, per- 
haps, have no more meaning than this ; but it will be noticed in looking 
over the tables (especially Table II.) of cases of albuminuria not accom- 
panying renal disease, that the reports of '' no casts " are most fre- 
quent, and that when a statement of their presence is made it is usually 
in connection with the classes which border most neariy on the patho- 
logical limit. 

Where hundreds of persons have been examined, the statement of 
^^ no casts" is to be received with a certain amount of allowance, but 
in a great many of the cases given in the second table there were small 
groups of persons under observation at a time, and frequently under 
circumstances to excite anxiety, or much scientific interest, so that we 
may be morally certain that many and careful microscopic examina- 
tions were made, and the statements may be accepted as being as nearly 
conclusive as negative ones can be. 

This negative statement is made in regard to a great many of the 
cases of cyclic albuminuria. Where, however, the urine is distinctly 
irritative, /. «., concentrated, and containing oxalate of lime, the pres- 
ence of a few hyaline casts can hardly add to the importance of the 
presence of albumen. It is interesting to note that in oxalic acid poi- 
soning (among others) albumen and casts were found in the urine by 
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Murset {Arch. /. «ay. Path, und Pharm.^ xix. p. 335), and by Robert 
and Kussner {yirchow*9 Archivy Ixxviii.), and by von Frankel {Zeit- 
schriftfur kltn. Med.^ 1881, Bd. 2), quoted by Murset. In the albu- 
minuria of adolescence, which is certainly not a physiological condi- 
tion, hyaline casts have been not infrequently noted. 

In old age, it is well known that the kidneys undergo a certain 
amount of atrophy^ especially near the surface; but so long as it does 
not progress so rapidly that they are unable to carry off all the results 
of a metamorphosis, which is also, and perhaps as rapidly, decreasing, 
there is no reason why symptoms of any kind should arise on the part 
of these organs. The arterial and cardiac changes which are usually 
going on at the same time, are quite as likely to come into the fore- 
ground, and, perhaps, put an end to life, while the kidneys, although 
slowly atrophying, are still able to do all the duty likely to be required 
of them. Thus it comes, and very properly, that in the presence of 
other important symptoms referable to other organs, slight amounts of 
albumen and casts may be disregarded, and it is an error in diagnosis 
to attribute to latent Bright*s disease, even when it may be actually 
present, everything which may happen to the patient under these cir- 
cumstances. 

Taking albumen and casts together, we may at first separate all the 
conditions of local irritation, congestion, and senile atrophy, which 
have before been spoken of, and in which small amounts of albumen 
and casts may be found. In these, neither diagnosis nor prognosis 
is specially affected by the combination of these two signs more than 
by one of them alone. If the amounts become larger, the symptoms 
are correspondingly important. In cases, however, in which these 
symptoms are the leading ones, and which cannot be brought under 
any of the classes already discussed, even a few casts in addition to 
albumen should be looked upon with suspicion, and as making the 
prognosis more serious. A considerable number would make renal 
disease highly probable, or at any rate probable enough to be taken 
into consideration in the treatment, and many, especially if carrying 
with them epithelial elements, make a diagnosis of Bright*s disease 
almost certain. 

When we have casts of epithelium, more or less degenerated, or the 
large homogeneous and waxy ones, we have got beyond the point at 
which there is room for discussion as to the presence of renal disease 
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of an advanced kind. Its form and acuteness are to be determined 
partly by the urine alone, and partly by the other symptoms which 
are not likely by this time to be absent. 

What the nature of the lesion may be when it is clear that one exists, 
but when it is evident, from the length of time that the urinary signs 
have been present without other symptoms having arisen, that it is 
not a rapidly progressing one, can in many cases only be surmised. 

An inflammation limited to a part of one kidney, is not a purely 
gratuitous assumption. The evidence of this is occasionally plain at 
the post-mortem. Even in the well-marked contracting kidney, the 
interstitial inflammation is present in patches. A small area of inflam- 
mation might for a long time furnish pathological products without 
extending enough to produce further symptoms. 

Old renal disease may either recover or leave behind a condition 
which does not grow either better or worse.. I have had under occa- 
sional observation a patient whose urine twenty years ago, after puer- 
peral convulsions, contained albumen and casts. She has had one and, 
I think, two children since without convulsions, but the morbid ele- 
ments have been found from time to time ever since. The patient was, 
a few months ago, when I saw her, quite as healthy looking as most 
women of her age, and had no definite symptoms to complain of. 

An attack of scarlatina so slight as hardly to be diagnosticable other- 
wise, may leave behind, for some time after the patient is apparently 
well and after albumen has disappeared, a few casts. 

The atrophy of old age has already been spoken of. 

The difficulties of diagnosis may be considerably increased by the 
presence of other symptoms, and the resemblance between a case pre- 
senting the signs under consideration, with, for instance, severe head- 
ache, and a case of genuine Bright's is very close. No general rule 
can be laid down. A diagnosis depends upon the study of the indi- 
vidual case, and it may require the lapse of time to make it sure. 

III. Renal Inadequacy. 

The phrase renal inadequacy, used upon our programme, may be 
made to bear several shades of meaning, one of which, attached to it 
especially by one whom we hoped would be our guest, I shall for a 
moment omit from consideration and, for the earlier purposes of this 
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discussion, shall consider only a supposed inability of the kidney, arising 
from incipient organic disease, to perform its function of excreting water, 
urea, or the total solids. I must make this limitation, because the data, 
which are none too abundant as regards even these substances, are very 
deficient for any other of the constituents. 

What is to be learned from the diminution of any of these con- 
stituents that is of value in the diagnosis or prognosis of renal disease? 
It is, of course, acknowledged, and it is unnecessary to dwell further 
upon this fact, that an extreme oliguria or anuria is a symptom calling 
for an immediate investigation, probably, but not necessarily, con- 
nected with renal disease, and which may carry with it an extremely 
serious prognosis. A continued diminution of all the constituents 
may have less weight in the same direction, but its existence is not 
to be assumed on the basis of a single hasty examination. 

A point of much greater interest, as being less well determined, is 
whether we can diagnosticate the early stage of chronic nephritis by a 
moderate diminution in the amount of any of the urinary constituents. 
The quantity of water is well known to be subject to such individual 
differences and such fluctuations under various influences that no 
slight and temporary changes can prove anything, and when the 
urine in any form of nephritis is permanently diminished to a point 
decidedly below the physiological limit the diagnosis is usually to be 
made on other grounds than the quantity of the urine or of any of its 
constituents alone. Such a condition is likely to occur long after the 
diagnosis has been clearly made out, but a knowledge of it may be 
of service in anticipating the onset of other symptoms. 

There is, however, a statement made which I believe to be mis- 
leading, if not baseless. Polyuria is now a well-recognized symptom 
of many lesions of the genito-urinary tract, and, barring certain 
nervous conditions which may produce it by changes in the blood- 
pressure, and surgical lesions, which act either in a similar way or by 
the direct eflect of back pressure on the secreting structure, and not 
infrequently lead to a form of nephritis, it is strongly significant of 
chronic interstitial nephritis. It is one of the most important symp- 
toms, should always lead to further investigation, and the reality of 
its presence should always be determined by measurement. 

This urine is of low specific gravity, and is often said to be deficient 
in urea. This statement may mean that the percentage is below the 
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ayerage, which, of course, may be understood of itself, and has no 
yalue whaterer for diagnosis, so far as single specimens go, or it may 
mean that the total daily amount of urea is below a certain quantity 
fixed upon as a standard. The latter ought to be the invariable 
meaning, but it is not so, and unfortunately it is impossible to tell, in 
a great many analyses, which of these is intended by the chemist. 
When, however, the statement is made in this correct sense, it is not 
to be accepted without reserve until we know what is to be the standard. 
. The statement of many text-books is that from thirty to forty 
grammes is a normal, daily excretion of urea for a healthy man on an 
ordinary diet. This, however, is subject to many corrections, of which 
the most important (in health) is food. Some French writers assign 
a lower figure, and intimate that there may be differences of race or 
habits between the (jermans and English on the one hand, and the 
French on the other. It is much more probably a differenoe in habits 
of diet than of race, for there are series of French observations (Roux, 
Archives de Physiologies vol. vi. p. 593) in which the daily urea is 
never below 80 for days together, and not infrequently rises above 40. 

Without attempting to gather a large number of determinations for 
the purpose of establishing an average, I have found enough in books 
upon which I can easily put my hand, to show that a much smaller figure 
than this is not below the physiological limit : Lehmann {Physiological 
Chemistry)^ vegetable diet, 22.5 ; non-nitrogenous, 15.4.^ Eustratiades 
(quoted by Rabuteau), averages of successive weeks, 22, 20, 24 ; under 
coffee, 19, 17. Rabuteau {Ulements de Therapeutique, p. 96), 20, 
22, 18, 19. Bocker ((quoted by Marvaud, Aliments d'Spargne\ 
22.27 ; under coffee, 12.58. Mason {Boston Med. and Surg. Journal^ 
1882, vol. cvii. p. 222), 20, 22.44. Brouardel {Arch, de Phys., vol. 
viii. p. 388), 18 to 20, or 22. Debove and Flamant {Gaz. Heb. de 
PariSy June 18, 1886) give two tables of the excretion of urea, the 
first of a patient weighing 58 or 59 kilos, who had a daily quantity of 
urine varying from 440 to 1240 per diem, with urea from 13.38 to 
24.42, and total solids from 24.64 to 39.6. With the second, weigh- 
ing about 40 kilos, the quantity was from 510 to 1010, and the urea 
from 13 to 22.58, and total solids from 31.62 to 58.76. 

In The American Journal of the Medical Sciences for Oct. 1867, 
Noyes presents several elaborate and interesting tables concerning 

1 Thete and the •uboequent flgnree refer to grammes iu twenty-four hours. 
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the elimination of urinary constituents by four persons, two males and 
two females, whom he apparently considered to be in health, or, at 
any rate, fair subjects for a physiological determination. That he 
was right in the latter opinion is evident from the &ct that none of 
the numerous figures was sufficiently different from the others to be 
thrown out, but there are some points about one of them which will 
make it especially interesting for our purpose. The averages for suc- 
cessive weeks for these four persons were : mixed diet, 15.56 grammes ; 
animal diet, 41.98 ; vegetable diet, 10.55 ; exercise (not excessive), 
10.32. On two other weeks Noyes determined on himself averages 
of 15.55 without, and 16.80 with coffee. A seventh week to determine 
the influence of sleep gave 6.50 for the night, and 8.61 for the day, a 
total of 15.17. Total solids, corresponding to these weeks, calculated 
from the specific gravity, are, omitting fractions, 43, 64, 37, 29, 40, 
41, 47. It is universally stated that a low diet may reduce these 
figures much fiirther, so that we may find a patient excreting less than 
ten grammes of urea per day, without special reference to the condition 
of the kidney. 

It is well known since the recent advances in abdominal surgery 
that the secreting substance of the kidney may be reduced at least 
one-half without prejudice to the elimination, and it is, therefore, to 
be expected that chronic nephritis should have advanced to a con- 
siderable degree of atrophy before it begins to make itself manifest by 
diminution in the secretion. So far as water is concerned, we know 
that the destruction may be extreme, while the kidneys are still carry- 
ing on a discharge of two or threefold the normal amount. For the 
solid elements it is probable that the capacity may not go quite so far, 
but the following figures will show that long after nephritis can be 
clearly diagnosticated the discharge of urea and of total solids may be 
well above the physiological minimum ; indeed, in some cases they 
may run side by side with the corresponding figures for healthy per- 
sons on the same diet. The physiological variations in the urea dis- 
charge would indicate very plainly the probability of this. Organs 
which can, on occasion, double their capacity of discharge as do the 
kidneys on a full meat diet (take, for instance, cases of diabetes as well 
as Noyes's figures just given) without harm, certainly ought to be 
able to lose a considerable percentage of secreting surface before they 



BENAL INADEQUACY. 156 

become unable to take care of the much smaller but still normal 
quantity which is formed on a much less nitrogenous diet. 

The cases given here are, of course, selected. It is not meant 
that under all circumstances, in nephritis, the kidneys carry off all 
the solids formed, but that they can continue to do so long after a 
diagnosis is possible on other grounds, unless in certain cases in which 
a nephritis makes considerable advances without the detection of albu- 
men or casts or any other decisive symptoms. Such cases are talked 
about and are conceivable, but are much more likely to be the results 
of examinations not having been made than of their having given 
negative results. 

Fleischer (Beutsches Archiv fur klin. Med., xxix., 1881) reports 
the following cases : 

A woman, aged thirty-five years, with abundant urine containing albumen 
and casts and having alight oedema, headache, vertigo, and pain in the back 
and limbs, had the urine carefully examined daily with comparison with a 
healthy person on the same diet (Control-persoD). The urine was always 
more abundant, although that of the Control-person was quite copious, while 
for twenty-one days the urea discharged was 32.38 as against 32.33 of the 
healthy person. The respective quantities of phosphoric acid were 1.64 
and 2.51 per cent. 

A woman, aged twenty-one years, with a diagnosis both before and after 
death, of extreme granular atrophy of the kidneys, had for two days 26.2 and 
25.2 per cent, of urea, which was less than that of the Control-person but not 
below the physiological limit. Then there was a period of diminished excre- 
tion corresponding to an ursemic attack and, subsequently, on three successive 
days, it amounted to 43.1, 40.8, 29.7 per diem. This was about three weeks 
before death, and shows that a very badly damaged kidney can, for a time at 
least, get rid of a ^perfiuity of urea, and also that in the production of 
ursBmic attacks by retention of the products of secretion something more than 
the structure of ihe kidney must have been at fault. The phosphates went 
through a similar fluctuation. 

Another " Schrumpfniere," without a Control-person, passed 30.07 per cent, 
of urea for seven days. Another, an average of 24.7 per diem. 

In another case which seems peculiarly fitted to show the value of different 
means of diagnosis at an early stage, a man of thirty-one who had albumen 
and casts but no hypertrophied heart, gave an average for seven days of 40.9 
per diem. After a year there was still albumen and his aspect was less 
blooming, but no symptoms of hypertrophy of the left ventricle could be 
made out. 

A weakly child, eight years old, with great oedema and ascites, the urine 
containing much albumen, casts, and fatty epithelium, whose post-mortem 
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diagnosis fonr months later included pleurisy, peritonitis, fatty and amyloid 
degeneration of various organs, as well as of the kidneys, passed a daily 
average of 8.88 per diem of urea against 9.91 per diem of the Control-person. 

In these as well as in other cases examined by Fleischer, the dimi- 
nution of uric acid and phosphoric acid was more constant than that 
of the urea or the chlorides. 

In the interesting tables bj Nojes, already cited, the second of 
the four persons under observation, aged fifty-eight years, constantly 
passed a urine of low specific gravity and in quantity considerably larger 
than that of the other persons upon the same diet, being most of the 
time near or above 2000 c. c. His total daily urea did not fall below 
that of the others, nor did the proportion per kilo of body-weight 
constantly do so, and when the amount of meat was much increased^ 
his excretion of urea increased as much as that of the others and 
became as much above the physiological average as (with the others) 
it had been below on a vegetable diet. 

No examination of the urine for albumen and casts is noted in any 
of these cases, but so constant an increase of quantity and diminution 
of specific gravity in a person not stated to have any peculiarity in 
the matter of beverages, would certainly, at present, be considered of 
itself alone, very strong presumptive evidence of interstitial nephritis, 
and when it is learned that this person had hemiplegia two months 
afterward, it seems highly probable that the author was making some 
observations of a very valuable kind without realizing that they were 
pathological. At that time polyuria was not so w^ell recognized a 
symptom as it is now. 

Oppenheim (Inaug. Thesis, Bonn, 1881) in a case of acute neph- 
ritis found the urea constantly increased — twenty-nine to forty-eight 
grammes. 

In a case of my own, a man of thirty-five, who had been known 
to have interstitial nephritis for at least two years, I have found 
this summer, calculating that the two specimens he has each time 
sent me were fair representatives of the day and night respectively, 
and that the larger portion is passed during the day, in June, 25.7 
per diem of urea and 43 per diem of total solids (the solids by calcu- 
lation from the specific gravity); in July, 34.4 of urea and 64 of 
solids; and in August 30 of urea and 53 of solids. As the urine con- 
tinues to be in about the same quantity I presume that these figures 
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represent nearly an average of what has been passed for some months. 
Some days after a hemiplegic attack, the 24 hours urea was 22.5. 

We may add to these cases some others in which the urea was not 
determined but in which the total solids may be calculated from the 
quantity and the specific gravity. 

Phillips's (Lancety Dec. 12, 1885) patient, aet. sixty-seven years, 
cirrhotic kidneys, 67 grammes solids. 

Charpen tier's {Thhe de Paris ^ 1880) patient, set. forty-seven years, 
headache, hypertrophy of heart, tuberculosis, diagnosis of interstitial 
nephritis. Total daily solids, 69. 

Female, set. fifty-five years, arterial nephritis. Solids 48. 

Female, set. fifty-five years, interstitial nephritis without albumen. 
Solids 28. 

A male, set. fifty years, with lead poisoning, emaciated, ansemic, 
with osteitis of ribs and beginning pulmonary tuberculosis. There 
was a diagnosis of some renal lesion, the urine was in quantity 2500 
and of specific gravity 1.010, which gives the solids as 57 grammes. 

In a thoroughly typical case of my own there were found at various 
times, the last not long before death, 87, 77, 51, 18, 100 of solids. 

These cases are certainly enough to show that the excretion of urea 
and of the total urinary solids does not necessarily &11 below that of 
a person in health on a diet of moderate nitrogenous richness. These, 
however, are all cases readily diagnosticated, and some of them of long 
standing and far advanced, so that it may safely be concluded that in 
cases which are less so, in which the diagnosis is still doubtftil, the 
determination of urea is still less likely to give us assistance. 

A suggestion, offered by some of Fleischer's cases, is worth following 
out : whether some of the other constituents, like uric acid, the phos- 
phates, or sulphates, would give more valuable results. I have made 
no special examination in this direction, but certainly a deposit of uric 
acid in urine of low specific gravity is no unusual condition in Bright's 
disease. 

This argument might be much strengthened, if it needed it, by 
reference to other conditions in which urea is found diminished. In 
disease of the liver it may fall below the normal, and in some acute 
affections of this organ it is said to have been absent. In these latter, 
however, it is highly probable that the kidneys also were profoundly, 
though rapidly, affected, as in phosphorus poisoning. 

Impaired nutrition in general, with anaemia in its various forms, is 
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the most frequent cause of diminished urea. It is not passed, simply 
because it is not made, and its deficiency in a given case, in the absence 
of other symptoms which may fix the diagnosis more exactly, justifies 
us only in supposing that it is due to some one of many diseases in 
which nitrogenous metamorphosis is interfered with, of which Bright's 
disease is only one. In a large proportion of cases a considerable 
diminution of urea is more significant of disorder of appetite, digestion, 
and tissue metabolism, than of any failure of the kidneys. There may 
come a time, and, as we occasionally see, it may come unheralded^ 
when a new set of symptoms indicate that even a small amount of uri- 
nary solids can no longer be taken care of by the atrophied, or degen- 
erated, or paralyzed kidneys. 

The term renal inadequacy has been recently employed in a some- 
what special sense, not exactly corresponding to that in which I have 
been considering it, by a gentleman who was expected to give us his 
views in his own words. Sir Andrew Clarke says: " By renal inade- 
quacy I mean that state of the kidney in which it is unable, without 
material diminution of quantity, to produce a urine containing the 
average amount of solids, and of a specific gravity greater than 1.014.*' 
The urine is described as pale, almost invariably free from albumen, 
and depositing no casts. The (conjectural) state of the kidneys is one 
of slight withering and induration. The physiognomy is like that of 
pernicious anaemia, on the one hand, and, on the other, like that of 
chronic Bright's, and yet seems distinct from both. 

What interpretation are we to put upon this description ? If there 
really are withering and induration of the kidneys, what can they be 
due to but interstitial nephritis ? The account of some of the symp- 
toms would not be inconsistent with the hypothesis of a slowly ad- 
vancing cirrhotic kidney. We know that this progress may take place 
without albuminuria for a time, and it is said for a long time; but too 
much has been made of some exceptional cases. If one were to lay 
great stress on these exceptions, and view them in the light of the dis- 
coveries of the general distribution of albuminuria detailed in the 
earlier part of this paper, he might be led to the conclusion that but 
few people fail to present the symptoms of Bright's disease except 
those who really have it. 

With a not inconsiderable experience with chronic nephritis in 
various forms, I must say that I have not met with many, and I 
should not be much afraid to say any, cases in which albumen and casts 
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could never be found, and although a few such cases are detailed as 
exceptionally interesting, they are not at all common even in literature. 

I think it has been very clearly shown that the kidneys are able to 
carry oflF the full amount of solids formed long after more than slight 
shrivelling and induration have taken place ; so that if we admit this 
to be a special form of disease, and if there is any special obstacle to 
the passage of the urinary solids, it must be of a functional, and not 
of an organic character, the existence of which is a pure hypothesis, 
so far as any chronic condition is concerned ; or else the lesion is one 
already advanced, and one which has been making its progress with 
very few symptoms. 

Another very strong point against the assumption that a diminished 
discharge of the urinary solids in such cases means any inability of 
the kidney, either functional or organic, is, th^t it is specially stated 
that if the supplies of food and wine are cut down, the amount of urea 
increases. This is easily to be accounted for if we suppose the dimin- 
ished urea to be due to a form of dyspepsia, or, in other words, if a 
large amount of food passes off by the intestines without ever being 
received into the blood, where it can further undergo the metamor- 
phosis into urea. A proper regulation under these circumstances 
would, undoubtedly, lead to improved nutrition and increased secre- 
tion. The specification of wine is somewhat significant in this point 
of view, since alcohol furnishes but little to the solids of the urine, but 
may have a very decided effect in impairing the digestion, and is well 
known, when taken in considerable quantities, to reduce the amount 
of urea with a possible, but not proportionate, increase of uric acid. 

If the kidneys are already inadequate to carry off a small amount of 
urea, how can a change of diet in the direction of restriction increase 
it? If more nitrogenous material gets into the blood because the 
digestion is improved, as has just been supposed, and the kidneys are 
already inadequate to carry off the smaller amount of urea the only 
result can be an accumulation and not increased discharge. If, how- 
ever, the previous digestion has been complete it is diflBcult to see how 
a smaller amount of excrementitious solids in the blood can make the 
amount which passes off any greater. If the kidneys are carrying off 
all they are capable of, then neither increasing nor diminishing the 
urea of the blood can make them do more. If they are not carrying 
off all they can, then a diminished amount proves no inadequacy on 
their part to their task, and the deficiency is to be sought in the 
limited formation. 
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Table III.— Albuminuria among the Sick. 



Author. 


Keference. 
Brit. Med. Journ., May 10, 1879, 


Claas of caaes. 


Number 
examined. 


Albnmen 
found. 


Per 

cent. 


Saundby, 


Out-patientB, 


146 


105 




Stewart, 


Brit. Med. Journ., Oct. 16, 1887, 


Private patients. 


160 


36 


^ 


Stewart, 


(< (t (1 It 


Indoor infirmary, 


160 


74 




Stewart, 


• < <C t( t( 


Outdoor infirmary, 


100 


19 




Stewart, 


<< << ii it 


Sick children, 


60 


7 




Stewart, 


<( (t t( l( 


Fever hospital, 


60 


33 




Stewart, 


M «. 


Maternity, 


26 


18 




Kleugden, 


Arch, f Psych., 1880-81, 


Male epileptic!. 


33 


13 




Kleagden, 


ii (( 11 


Insane, 


60 


11 




Oapitau, 
Van Noorden, 


Inaug. Th^ae, 

Dentsch. Arch. f. klin. Med. 


Various diseases, 

mostly acute, 
Surgical and 

ophthalmic cases, 


? 

112 


Large 

number 


31.3 



Gull, 

Johnson, 
Teisi'ler, 

De Haviland Hall, 
Pye-Smith, 



Table IV. — Opinions. 

Albuminuria as common as spermatorrhoea. 



Guy*B Hospital Reports, xxiii. 
(Reported by Moxon ) 

Brit. Med. Journ., Dec. 13, 1879. 

Lyon M6d„ 1887. 

Lancet, Feb. 18. 1888. 

Guy's Hospital Reports, vol. xix. 



Lat«nt albuminuria means serious trouble. 

Subjects of cyclic albuminuria ; probably all 
destined to become gouty. 

Albuminurics should not be assured. 

No person who has alburainouR urine (by usual 
tests) can be .considered eligible for life in- 
surance. 



VALUE OF ALBUMIN AND CASTS, AND OF RENAL 
INADEQUACY IN THE DIAGNOSIS AND PROG- 
NOSIS OF KIDNEY DISEASE. 

By EDWARD G. JANEWAY, M.D., 

PBOrESBOR or THE PKIMCIPLC8 AMD PRAOTICB OP MEDICINI, AND OP CLINICAL MKDIGINX IN 
BSLLKVtTK HOSPITAL MEDICAL OOLLKOK, NEW TOBK. 



The subject presented for discussion is a broad one, and I suppose 
that no one will dispute the statement, that a due consideration of the 
amount of albumin, an examination for caste, and an estimation of 
the performance of kidney function, are essential to the diagnosis and 
prognosis of kidney disease. 

I. Albumin. 

If we consider first the diagnostic importance of albumin, we are 
forced to state that iirom various circumstances it is apt to be over- 
rated, and, taken by itself, to be, by its presence or its absence, 
extremely misleading. Particularly is this true of examinations of 
single samples of urine, or even of one, or of several days* urine, 
provided such days are not close together ; or, on the other hand, not 
sufficiently separate. 

Let us consider, for a few minutes, some of these possibilities. The 
most interesting is that termed cyclical or intermittent albuminuria. 
By the method of the albuminuria in these cases, generally present in 
the daytime and absent at night, it is apt to be overlooked by those 
who examine only the night and morning urine, and detected by those 
who examine urine passed in their presence, as at the time of an office 
visit, or in examination for insurance, etc., or by those making the 
study of the urine of a large number of individuals. Mistakes are 
particularly liable to occur between this form and those cases of 
chronic diffuse nephritis which are attended by intermittent appear- 
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ance of albumin. An occasional occarrence of a hyaline cast cannot 
be considered as proof of chronic renal disease as against cyclic albu- 
minuria. Such casts the writer has seen occur in two cases at consid- 
erable intervals, the urine not having shown them at a number of 
previous nor subsequent examinations. 

So, too, whilst ordinarily the percentage of albumin is small, yet, 
in some instances, in one of the cases under the writer's observation it 
reached twenty-five per cent, by bulk, moist. Neither do the age 
limits which have been set by some always hold, for the writer has 
witnessed an instance in a girl of five. A considerable study of the 
times of its occurrence, and of the urine in which it occurs, is 
necessary before we can decide in which category we shall place the 
person presenting albumin as mentioned. 

Again, the observations which have been made of the urine of 
debilitated children, showing that albumin is no uncommon factor in 
such cases, teach us that the presence of albumin in the diseases of 
such children does not of necessity depend upon such process, but 
may have been a preexisting condition. 

Allied to this are those cases of albumin due to disturbed digestion, 
to nervous influence, to muscular exertion, etc. It seems to the writer 
that some of those have been illustrations of the cyclic type rather 
than of the other. 

The existence of inflammation of the genito-urinary passages leading 
as it does to albuminuria, usually of a degree proportional to the 
amount of blood or pus, is liable to add the next greatest difficulty in 
relying upon albumin as a diagnostic sign. Three questions present 
themselves : 1. Is the albumin simply due to the inflammation ? Or, 
2. Can there be a coexistence of kidney disease ? And, 8. If the 
latter, is it temporary or persistent ? In such cases the macroscopic 
appearances of the urine would be likely to set us right, by presenting 
a more or less considerable pus deposit ; but an absolute decision can 
not be arrived at without both the use of the microscope and the study 
of the condition of the urine. 

In this connection we would allude to a frequently overlooked source 
for traces of albumin, viz., that urine containing spermatozose may 
also show a small trace of albumin. Moreover, it is possible to have 
such albuminuria considered to indicate Bright's disease, particularly 
if, in conjunction with the ordinary cause, some condition should give 
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rise to a considerable increase in the amount of albumin, as inflamma- 
tion of the passages, digestive disturbance, etc. Beale, so far as is 
known to the writer, was the first to consider this as a possible cause 
for error. 

It is particularly in those conditions of the heart, either primary or 
secondary, which permit of congestion of the kidney, that mistakes 
both as regards diagnosis and prognosis occur owing to the existence 
of albuminuria; and if to this casts are added, and the renal excretion 
is insufficient, the albumin, etc., is taken to indicate chronic and irre* 
parable renal change. In such cases, as albuminuria coexists with 
heart disease and weakened circulation, it is inexpedient either to make 
a diagnosis or prognosis until the heart's action has been strengthened 
and regulated, so far as this is possible. The writer can, from expe- 
rience, state that albuminuria, casts, and renal inadequacy have, by 
presumably competent observers, been taken to indicate chronic and 
incurable Bright 's disease, when regulation of tlie heart and a supply 
of fluids have been followed by complete disappearance of all evidences 
of renal impairment. 

The presence of albuminuria in the course of fevers, inflammations, 
etc., needs no marked mention, but in intermittent hsematinuria we 
have a condition which is likely to mislead an expert examiner should 
a single sample of urine, taken during the paroxysm, or only such 
urine at different times be submitted to him for examination. More 
particularly is this true of our more northern climates, where such 
conditions are comparatively rare. The albumin is not alone present, 
but casts, blood elements, or blood accompany it. 

Again, in the course of diabetes albumin may make its presence in 
the urine, leading to diagnostic and prognostic errors. The cause of 
the appearance of such albumin should be carefully sifted, liable as it 
is to be due, under these circumstances, to irritation of the passages ; 
it may be also due to conditions which give rise to it independent of 
the diabetes, or, perhaps, be traceable to the same nervous cause which 
has originated the diabetes. Moreover, in those cases in which it is 
produced as a result of irritation of the glomeruli, does it necessarily 
imply that the patient will die of nephritis ? 

The presence of albumin in small quantity in persons poisoned by 
lead does not prove that the lead has induced chronic nephritis, possi- 
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ble as it is that such may be the case. Here, also, a few hyaline casts 
associated would not demonstrate Bright's disease. 

The absence of albumin, or the small quantity present in the urine, 
may be misleading in diagnosis. 

Albumin may be absent or be present in such small quantity not 
only in the middle portion of the course of chronic diffuse nephritis, 
but also at the terminal period of the disease. Whilst the ordinary 
history is that a small quantity of albumin is present, yet its entire 
absence, with a comparatively high specific gravity, has come under 
the writer's observation at the end of the disease by coma. So, also, 
he haS' witnessed a death from the gouty type, in which he was assured 
that at no time whilst under observation had there been albumin, or 
had the quantity or specific gravity borne evidence to the presence of 
the disease. 

So, again, at times albumin is absent from the urine in instances of 
waxy degeneration of the kidney, and he who would rely upon this as 
a sure diagnostic sign becomes deceived. There are, moreover, illus- 
trations recorded of acute nephritis without albuminuria. Whether the 
explanation offered, that the diseased portions are incapable of function, 
be correct, it is the most plausible. Premising these facts, there are 
certain conclusions we may draw with some approach to truth. 

First. A large quantity of albumin persistent in the urine on several 
examinations, and large as regards the total day's excretion, and not 
as regards single emissions, points toward either acute nephritis, the 
large kidney, white or red, or to waxy degeneration. The appearance 
of the urine showing evidence of blood would exclude the waxy type. 
So, also,*the color of the albumin precipitated on boiling the unfiltered 
specimen. Other considerations, and the microscopic examination, 
would be necessary to decide absolutely. 

Second. A small quantity of albumin persistently present in a urine 
of a comparatively low specific gravity indicates either the convales- 
cent stage of an acute nephritis, or the granular kidney. 

II. Casts. 

Casts, whilst they are amongst the surest signs of disease of the 
kidney, may be misleading either by their presence or absence. The 
question is raised as to the condition of the kidney by certain symptoms 
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— nervous, of general malaise, or by reason of the presence of a neuro- 
retinitis, and in consequence the urine is submitted to microscopic ex- 
amination. If, under these circumstances, a few hyaline casts are 
found, are we to consider the cerebral disease, etc., as associated with, 
or dependent upon, a confirmed kidney disease ? The writer has met 
with illustrations which proved that such association of a few hyaline 
casts was a temporary condition, did not recur, and after the lapse of 
years the patient's state warrants the assertion that the few hyaline 
casts were not indicative of a confirmed or incipient nephritis. 

Again, a few hyaline casts may be found as the result of examination 
for life insurance, and the same question is raised. The company's 
examiners are right to reject such a case as doubtful. Yet it is well 
to make inquiry as regards the circumstances which have attended 
their production. The following will illustrate : A gentleman of good 
physique, fond of sparring, applied for life insurance. His urine 
examined was found to contain casts. Becoming alarmed he applied 
to me, and the examination of samples of the night and morning urine 
failed to show casts, except the soft mucous variety, twice after repeated 
examinations. Questioning him as regards the time of day at which 
his urine was examined, and the conditions preceding, it was learned 
that he was in the habit of boxing violently for half an hour, and 
perspiring markedly take an alcoholic sponge bath. Urine obtained 
under similar conditions revealed hyaline casts. After the lapse of 
four years his urine is of normal character, and had no casts on an 
examination made this spring. Such a case confinns whatexperi- 
mentation has taught, that hyaline casts may appear in the urine after 
very slight and temporary changes, quickly form, and as quickly dis- 
appear. 

Again, the absence of casts on single, it may be on repeated exami- 
nations, does not assure us that the kidneys are in perfect condition. 
It is true that in these cases tog often not a large enough amount of 
urine is allowed to precipitate, and pains enough have not been taken 
to secure preserved settlings. It is especially true of those hospitals 
in which ducts made of glazed ware are used, whose interior is foul, 
and causes the urine to decompose rapidly. 

Mention should be made of the soft mucous casts, called cylindroids 
by some, which are at times found in the urine of patients free from 
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kidney disease, particularly where the urine is of high specific gravity, 
and charged with uric acid or oxalate of lime. 

All these things considered, are there no sure indications afforded 
by casts? 

We can conclude that if urine contains rich epithelial casts there 
exists an acute nephritis, rarely an acute exacerbation in a chronic 
case. 

Blood casts speak for an acute process, whether an acute nephritis, 
or hemorrhage in the course of ah older process in the chronic nephritis 
of large type. 

Waxy casts, while they denote a change in the kidney, and hence 
have a more marked significance than the hyaline and the mucous, may 
occur in the different forms of kidney disease (Bright's). Present in 
number, and on different occasions, according to the coincidences, they 
would point toward either the acute, particularly in its latter stages, 
or the chronic large kidney, or to a combination of waxy with the 
parenchymatous nephritis. 

Granular casts, coarse and fine, will not be present, or only occa- 
sionally in the small kidney, and absent from the urine of the waxy 
kidney, unless inflammatory changes are occurring in it. 

The writer has seen more mistakes made as regards granular casts 
than of any other variety, by supposing their presence, owing to a 
confusion with bacterial masses in partially decomposing urine, and 
this is particularly true of urine containing pavement epithelia turned 
on its side. 

The greatest difficulty will be found in the attempt to discriminate 
the different varieties of renal disease from single examinations of the 
urine by the microscope. 

Fatty casts, or casts having fatty particles in them, or in the cells 
connected with them, whilst denoting a degeneration as regards the 
example seen, and inferentially of more, do not of necessity indicate 
that the kidney is in an advanced state of fatty degeneration. If such 
casts are abundant and repeated, then such inference is correct. 

The minute crystalline aggregations of uric acid, and more rarely of 
oxalate of lime, are at times taken for granular casts, and, if a few 
cylindroids coexist, the kidneys are inferred to be diseased. 

Again, the number of casts in a single sample of urine cannot be 
regarded as giving a correct index to the condition of the kidneys. 
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Either a markedly diminished secretion may prevent their appearance, 
though many exist in the tubes ; or, on the other hand, owing to a 
recent reestablishment of partly suppressed secretion, a large number 
may make their appearance. Hence, better conclusions can be reached 
in each of these conditions by several subsequent examinations. 

III. Renal Inadequacy. 

Incompetency of the kidney is perhaps as, if not more important 
than the preceding events in estimating the extent of lesion and the 
prognosis. It cannot, however, particularly in the chronic, nor even 
in the acute forms, be considered by itself. The condition of the 
heart forms a marked factor. 

Moreover, this state may be simulated by other conditions than 
those of Bright's disease. Hysterical anuria illustrates this, as well 
as the eflFects of occlusion of the ureter. In estimating its importance 
in a given case, due regard should be had : 

1. To the weight of the individual. 

2. To the diet. 

3. To the effect of profuse discharges. 

4. To the effect of rapid absorption of dropsical effusions. 
6. To the nutritive activity of the individual. 

The sudden entrance of almost complete anuria can be borne for a 
longer time without severe symptoms, than in those cases in which a 
gradually increasing deficiency has had place. The cases of removal 
of a single kidney forcibly illustrate this. 

The specific gravity in connection with quantity of urine per diem 
forms a good measure of renal competency. The relation is not abso- 
lute between the urea and the water. The kidney may be much more 
incompetent for one than for the other. In acute cases, in which the 
glomeruli are much more affected than the tubes, or perhaps solely 
affected, whilst the urine is remarkably reduced in quantity the spe- 
cific gravity may be abnormally high without abnormal ingredients, or 
other than blood, albumin, and hyaline casts. 

After the former of these events we may not even be certain that 
an inflammation existed, providing recovery takes place. The writer 
witnessed one case after measles — a child of seven years passed a quart 
of urine only during a week, of specific gravity 1030. The urine 
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contained no albumin, blood, nor casts daring, or subsequently to this 
time. The same might be said of the suppression of urine in cholera. 

In relation to the diagnosis of the different forms of Bright's dis- 
ease by the inadequacy of the kidney to perform its function properly 
many useful rules are laid down in the books ; these not thoroughly 
agreeing, however, because of the discrepancy which prevails about the 
position of some kidneys, and in proportion as regard is had to the 
whole course of the disease, or to some particular more typical phase. 
Liabilities to error exist moreover in the mixed types of kidney trouble 
as in the small waxy — the combination of waxy with parenchymatous 
nephritis. In the typical condition a small quantity of urine is charac- 
teristic of acute nephritis, but the same may be met with at the ter- 
minal period of the contracted kidney, or during the course of the 
large kidney. So again, during convalescence from acute nephritis, the 
quantity of urine may be large, and the specific gravity low, pro- 
ducing a simulation of the small kidney as regards that feature. Hence 
an absolute diagnosis of the type of kidney trouble could not be had 
by a consideration of the sufiBciency of the kidney as demonstrated by 
the amount of urine and the urea it holds. 

But much can be done in effecting a prognosis, particularly in the 
chronic forms. Here as the end approaches, either in the large kidney, 
because of the amount of the disease or because of an acute exacerba- 
tion, or again as in the contracted kidney, because of the failure of 
the heart, the growing insufficiency shows itself by the lessened quan- 
tity of water, the failure of elevation of specific gravity correspond- 
ingly, the failure of urea excretion. In the small kidney in such 
cases, in many instances, better prognostic events may be gained from 
the heart's capability than from the urine. 
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It 18 not unusual to hear that medical examiners of life insurance 
companies have passed candidates who are the subjects of well- 
established and, it would seem, easily recognized kidney disease ; but 
it may 6ccasion surprise to hear it asserted that a certain number of 
good risks are lost to companies by the indiscriminate rejection of all 
cases of albuminuria. This, however, I believe to be strictly true, 
and it is the object of this paper to point out these, and to discuss the 
question as to whether it is possible to save them. The importance of 
such discrimination is manifest, since it will be admitted by every one 
that no system of life insurance is perfect which does not include all 
who are essentially healthy, as well as exclude those who are not. 

The terms normal or physiological albuminuria, functional, inter- 
mittent, cyclical, and alimentary albuminuria have become familiar to 
every reader of medical literature. They all refer to an albuminuria 
which is associated with an otherwise apparently healthy organism. 
No one of them conveys an accurate notion of what is meant, but 
the term I prefer is functional albuminuria. 

The words "normal albuminuria" literally mean that the albumi- 
nuria itself is normal, which is not intended. The term " intermit- 
tent *' implies an intermission, which does not always occur, while an 
albuminuria acknowledged to be abnormal may also be intermittent. 
The term *' cyclical " supposes a periodicity in the intermissions which 
often occurs, but is by no means constant. Alimentary albuminuria 
represents a single class of cases in which the albuminuria succeeds 
the ingestion of food. 
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Functional albuminuria, on the other hand, simply means that there 
is somewhere a functional derangement, as the result of which, without 
structural alteration in the kidney, albumin transudes through its 
vessel walls along with the normal urine constituents. Of the imme- 
diate cause of this I believe it may be safely said we are ignorant, and 
to speculate upon it is foreign to my present purpose ;- but I am 
inclined to believe it is either some quality of the albumin which favors 
its transudation, or some excess of it in the blood, as the result of 
which it, so to speak, overflows its banks. 

I may allude also, in passing, to certain observations of Ralfe, Noel- 
Paton, and Oliver, as the re^ilt of which it is reasonable to suppose 
that where albuminuria succeeds the ingestion of proteids it is due to 
an over-stimulation of the red blood-disk destroying office of the liver 
whereby these bodies are too rapidly destroyed to permit the resulting 
albumin to be converted into urea, whence again the blood becomes 
overcharged, and the albumin escapes.^ For the present we cannot 
get nearer the truth than this, but this much is now generally admitted, 
that the person thus affected is essentially healthy. Let me narrate 
briefly two cases under my observation which illustrate precisely what 
I mean. 

Case I. — On March 3, 1883, I first examined, at the request of Dr. W. W. 
Keen, of Philadelphia, the urine of a gentleman then aged thirty. It had 
been passed iu the morning on rising, and was essentially normal, containing 
neither albumin, sugar, nor casts. It had 34.5 grammes of urea to the litre. 
The evening urine contained one-fifteenth* of its bulk of albumin but no casts, 
and there were 2.16 grammes of urea to the litre. Five days later a volume- 
tric examination of the twenty-four hours' fluid discovered 29.8 grammes of 
urea, the average of two analyses. In addition to the fact that there was no 
albuminuria on rising, it was also noted that while exercise had the effect of 
increasing the albumin, massage had not. The most striking symptom was 
pain in the muscles of his legs, accompanied by a "tired" feeling, in seeking 
for the cause of which Dr. Keen discovered the albuminuria. 

In June, 1884, the patient consulted Prof. T. Grainger Stewart, of Edin- 
burgh, who gave the following opinion : " I have to-day completed the study 

of 's urine. He suffers from intermittent albuminuria, occurring chiefly 

after food and exercise. He has no evidence of Bright's disease, his urine 
being of good specific gravity, and containing upward of 400 grains of urea 

1 Balfe : On Some Clinical Relations of Functional Albnminaria, Lancet, 1886, if. p. 764. Noel- 
Paton : Relation of Urea-formation to Bile Secretion, Jonrnal of Anatomy and Physiology, October, 
1S85, January, 1886. Olirer,. Thomas : Relation of Urea to Certain Diseased Procesaes, British Medical 
Journal, November 27, 1886. 
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in the twenty-four hours. There is also no trace of sugar. There is no 
change in the heart or vessels, or in any organ, and I regard his albuminuria 
of the functional kind which has been named ' alimentary albuminuria.' " 

At Dr. Stewart's suggestion the patient took a long sea voyage. Six months 
after his return he came under my care. On January 18, 1886, he brought 
with him, at his first visit, eight specimens, all passed on one day. These I 
examined with the following result: 7.45 A. M., no albumin ; 9 A. M., half an 
hour after breakfast, one- fifteenth bulk; 10 a.m., an hour after breakfast, 
one-twentieth to one-fifteenth; 1.30 P.M., after rest, one twentieth to one- 
fifteenth; 6.80 P.M., after exercise, one-fifteenth; 8 p.m., after supper, one- 
fifteenth; 10 p.m., a trace. I find also the following note: "Mr. 0. has no 
symptoms, except that he becomes easily tired, but he allows his mind to rest 
a good deal on his albuminuria, and is in the habit of testing his own urine, 
and says there is much less albumin than there was, that he feels better when 
at rest and on the ocean." 

In March, Mr. 0. again consulted Dr. Stewart, at Edinburgh. Dr. Stewart 
reported his condition about the same, '* no better, no worse." He recom- 
mended a milk diet, suggesting eight ounces of pure milk and an unlimited 
amount of skimmed milk or buttermilk. On April 4th, under my directions, 
he began the milk diet, weighing at the time one hundred and twenty-five 
and three-quarters pounds. He took forty-eight ounces the first day, gradu- 
ally increasing the amount until, on April 19th, he was taking four quarts a 
day. This was continued until April 25th, when I ordered a gradual return 
to a mixed diet. He first lost weight rather rapidly, losing two and a quarter 
pounds in six days. But as the quantity of milk was increased, he gained, 
and when he returned to a mixed diet he weighed within a quarter of a pound 
of what he did at the start. At no time during this period of twenty days 
was the urine free from albumin, and although the proportion was less, yet it 
is to be remembered that the quantity of liquid ingested was very large, and 
that, therefore, the absolute quantity in the twenty-four hpurs was probably 
in no degree diminished. 

From this time on until my last note, dated May 7, 1888, the albumin 
diminished gradually but irregularly so that more frequently at different times 
of the day there would be none whatever, being always absent on rising ; it 
would be oftener absent after meals, while the average quantity at all exami- 
nations was less. His life is always one of considerable activity, and in sum- 
mer he is extremely active all day long on a country place. At the last 
examination, at 9.30, after breakfast there was one- twentieth bulk ; at 1 p.m., 
after exercise but not violent, one-fifth; 3 p.m., after dinner none; 7 p.m., 
after driving, a trace; 9.30 p. m., after supper and rest, one-thirtieth. With 
slight drawbacks his general health steadily improved, and, early in 1887, he 
married. Oasts were never found. 

As to the determining causes of increased albuminuria my own study of 
the case added nothing to the conclusion already arrived at by Prof. Stewart, 
that food and exercise both tended to increase it, except that possibly exer- 
cise exerts a somewhat more potent influence than food. 
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Case II., illustrating the class I desire to portray, is that of a gentlemaD 
now forty-one years old. For fifteen years his mother has been passing uric 
acid gravel. Two maternal uncles died when about fifty-eight years old, 
having had gout since they were forty. The only suggestion of gout shown 
by him is an occasional tenderness or stiffness about the small joints, with 
slight lateral swellings. 

From 1880 to 1883 I repeatedly examined his urine, finding nothing ab- 
normal, except a slight hyper-acidity, until August, 1888, when I found a 
trace of albumin by the picric acid test. On each occasion there had been 
vague tenderness over the region of the right kidney, probably muscular. 
He is disposed to headache when constipated, on account of which takes care 
to keep his bowels free. On November 29, 1883, he called upon me com- 
plaining of discomfort, rather than pain, in the region of the right kidney, 
already referred to, a sensation he found difficult to describe. A portion of 
the past twenty-four hours' urine was acid, had a specific gravity of 1018, 
was a pale yellow, and contained neither albumin nor casts. 

On January 13th, he was examined for life insurance. The medical ex- 
aminer after his own examination brought me a specimen of urine, perfectly 
clear, specific gravity 1020, in which I discovered a mere trace of albumin by 
the contact method with picric acid, and by the heat and acid test. On the 
18th of the same month, the patient himself brought me a specimen, which 
also contained a trace of albumin by heat and acid, but which did not re- 
spond to nitric acid alone. The quantity on subsidence was decidedly less 
than that in the urine brought me by the life insurance examiner. On 
January 20th the urine responded to neither test. None of these specimens 
contained casts ^ but considerable uric acid appeared some time after the urine 
was passed. 

On January 2dth, my patient brought two specimens of urine, one voided 
in the evening just after tea, the other on rising Saturday morning. Neither 
contained albumin. On Saturday evening he went to a dinner party, ate 
freely of rich food, and drank champagne. After dinner he played on the 
violin for two hours, music requiring much expression and concentration. 
The urine passed the same night on retiring contained one-tenth bulk of 
albumin, and that brought to me had a copious sediment of urates. In that 
of the next morning there was a trace 6f albumin, but the most careful ex- 
amination failed to discover casts. Urine passed Sunday evening after a 
supper of crackers, coffee, and preserves furnished a trace, as also did that of 
Monday morning. A portion of the twenty-four hours* urine also contained 
a trace. 

Two days later, on rising the urine was absolutely free from albumin ; but 
after a breakfast of tripe, bread, and milk I found one tenth its bulk. At 
2.15 P.M., having attended a board meeting from 12 to 1.30, there was a mere 
trace. At 5.30 p.m., dinner and office business intervening, there was no 
albumin ; nor was there any at bedtime. 

The next day on rising there was absolutely none. That passed at 10 A.M., 
the first passed after breakfast consisting of a chop, oatmeal, and cream fol- 
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lowed by pepsin and a railroad journey of forty miles, was without albumin. 
After one and a half hours in court testifying, no albumin. After dinner 
consisting of chicken, bread, milk, and potatoes, none. That passed on re- 
turning to Philadelphia contained none. After a tea of oysters and milk- 
toast there was a trace, and at 12.30, after a visit, also a trace, rather more 
than after tea. 

Such notes as these were made from day to day, and may be regarded as 
fair samples of the average condition. Always, with the exceptions named, 
the urine was without albumin on rising, but it was impossible to discover 
any law followed by the albuminuria at other times. At one time after break- 
fast, although at home writing quietly, there was one-tenth of albumin ; at 
another there was none. On one day there would be a trace at each examina- 
tion; at another, although more rarely, there would be none. This important 
fact was, however, ascertained, although the urine passed on rising contained 
no albumin, that passed at 9.30 a. m., but before any food had been taken^ con- 
tained one-seventh its bulk. Urine passed at 11.05 a.m. the same day, one 
and a half hours after breakfast, contained a trace ; that passed at 2.30 p. M. 
contained a mere trace ; at 4.45 p. M., two hours after dinner, none ; and at 
6 P.M. none; that passed after tea contained none; at 11.45 p.m., after a 
lunch of roasted oysters, weak coffee, bread, and a teaspoonful of sherry wine a 
trace. The last urine had a specific gravity of 1030. This day's observations 
showed that the albuminuria did not, at least, necessarily depend on food ; 
but rather that exercise was responsible for it. At other times, however, after 
exercise and after food there was no albumin. It was observed that there was 
almost invariably a tendency to increase after breakfast under any circum- 
stances, almost as invariable as there was absence on rising. Next to the 
absence of albumin on rising, absence was noted more frequently between 4 
and 6 P. m. More commonly there was albumin when the specific gravity 
was high, yet I note that at least once with specific gravity of 1036 there was 
none. 

In this case the albumin also became gradually less, and ultimately disap- 
peared. Quite an important observation was this, that the use of '* beef-tea'^ 
or " beef-essence," as prepared at home, invariably increased the albuminuria. 

Contrasting these cases I would call attention to the fact that although 
in the matter of family history and age the second case would be re- 
garded as more unfavorable, yet in it the albumin disappeared alto- 
gether, while in the first it is still intermittently present. 

These cases I regard as illustrating a class in which, although there 
is albuminuria, its subjects have not renal disease and are insurable 
risks. Such conclusion is, however, based upon a study of the cases 
extending over months in the one instance, and years in the other, a 
study which is seldom, if ever, possible to the ordinary medical exam- 
iner. There can be no doubt, however, that could a set of rules be 
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laid down for his guidance the well-trained examiner might save to his 
company a certain number of risks which are now lost by it Unfor- 
tunately from necessity perhaps, at the present day, the majority of 
medical examiners are neither well educated nor well trained. Sup- 
posing, however, that these important desiderata are attained, as it is 
reasonable to believe they will at no distant day, are there any condi- 
tions which if observed will enable the companies to secure these risks 
which are now rejected ? I believe there are and I submit them to 
your consideration. 

FivBt. It is scarcely necessary to say that the applicant must in all 
other respects present the signs of good health. 

Second, The albuminuria should be unaccompanied by tube casts. 
However perfect may appear the health of an applicant with albumin- 
uria, the presence of casts in his urine must effectually close the gates 
of life insurance against him. Casts and albumin conjoined can receive 
only one interpretation — structural change in the kidney either acute 
or chronic. Here, however, let me say I have known men with good 
medical education say that casts were passed in a given specimen when 
there were none ; certain granular aggregations having been mistaken 
for them. 

Third. If the quantity of albumin is large, the applicant should 
be rejected irrespective of the presence of casts. The term large 
albuminuria admits, of course, of considerable latitude in its applica- 
tion ; but I should say that an albuminuria is large in which the albu- 
min habitually exceeds one-fifth the bulk of the specimen examined. 

Fourth, A consideration which goes far toward establishing the 
functional character of an albuminuria, although not essential to this 
end, is the absence of albumin on rising in the morning. Nor dare it, 
of course, be said that such an albuminuria precludes the existence of 
organic disease. It must be taken in connection with the other con- 
siderations mentioned. 

A fifth point of importance is specific gravity, meaning thereby the 
specific gravity of the twenty -four hours' urine, or what my friend Dr. 
Charles W. Purdy, of Chicago, calls the ''real*' specific gravity. 
The specific gravity of any portion of the twenty-four hours* urine, or 
the "apparent** specific gravity, is of limited value, varying greatly 
with the time of day and relation to meals. If we regard the specific 
gravity of a normal twenty-four hours* urine (say 50 oz.) as 1020, 
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the following maybe laid down : albuminuria is least significant when 
the specific gravity is high, throwing out, of course, the consideration 
of sugar. The specific gravity is a direct measure of the solids, which 
in health are strikingly constant for each twenty-four hours, while the 
same is true in a less degree of the watery part of the secretion. 
Hence, the specific gravity of the twenty-four hours' urine is tolerably 
constant. In all forms of renal disease the solids are diminished, and 
in all except acute nephritis and cyanotic induration the specific gravity 
is lowered. In these two it is lowered because in them the quantity 
of urine is also markedly less, and, in consequence, the specific gravity 
is increased to 1028 and even higher. In acute nephritis the presence 
of blood may also contribute to such specific gravity. Strictly speak- 
ing, acute nephritis may be ignored, because no one ill of it is likely 
ever to apply for life insurance. In functional albuminuria the specific 
gravity remains normal. Dr. Purdy even says that his observations 
in many of these cases show a specific gravity above the normal stand- 
ard, reaching 1022 to 1030. 

Whenever, therefore, in addition to the absence of other symptoms 
and signs alluded to, the '^real" specific gravity is above 1020, another 
most important fact is in evidence against the presence of organic 
disease and in favor of the view that the albuminuria is functional. 
On the other hand, if the real specific gravity of the urine be 1012, 
1010, 1008, or even less, as it sometimes is, it would be hazardous to 
to accept such a case of albuminuria, however good may be the 
apparent health of the applicant and even in the absence of casts. 
To judge unfavorably from the specific gravity of any portion of the 
twenty-four hours' urine would be exceedingly unfair to the candidate. 

Sixth. The signs of hypertrophy of the left ventricle and of high 
vascular tension associated with albuminuria are conclusive symptoms 
of renal disease and should exclude the candidate. High vascular 
tension may sometimes be shown to exist by the sphygmograph, even 
when not appreciable to the touch. 

Seventh. A highly important consideration is the age of the candi- 
dfkte. Albuminuria is much less apt to be of the functional kind in 
persons over forty years of age than in those who are younger, espe- 
cially between the ages of twenty-one and thirty-five. It is question- 
able whether any person with seemingly functional albuminuria who 

12 
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has reached the age of forty should be accepted unless he has been 
long under the observation of a competent and conscientious observer. 

JEighih. The presence of true gout in any shape precludes admis- 
sion to life insurance, because gout is always sooner or later followed 
by interstitial nephritis. 

Finally. The retinal symptoms so commonly associated with chronic 
Bright's disease, although usually late in their appearance, do some- 
times form the earliest noted sign of this affection and, whether or not 
conjoined with albuminuria, must effectually exchide the candidate 
from the advantages of life insurance. 

These, in brief, are the conditions which, if observed, appear to me 
to enable one to establish conclusively the functional character of an 
albuminuria, the presence of which should not exclude a candidate 
from life assurance. They might have been further elaborated, but I 
prefer to leave them to be discussed as presented. It is to be remem- 
bered, however, that observations should extend over a considerable 
period of time ; also, that there is reasonable doubt as to whether the 
requisite knowledge and training are sufficiently general to secure in- 
telligent recognition of the conditions. Take, for example, so simple 
a matter as examining the tube casts, which may be regarded as 
almost the easiest sort of microscopical work. Yet, how few medical 
examiners are competent to make such examinations. Most of them 
have no microscopes, and many who have them use them so rarely 
that their opinion whether positive or negative as to the presence of 
casts cannot be relied upon. On the other hand, there are those who 
are competent to apply these conditions, and it is reasonable to sup- 
pose that this number will gradually increase. 

I conclude, therefore, that life assurance associations should recog- 
nize a condition of functional albuminuria out of consideration of 
their own interest, as well as in justice to a class which is coming to 
be recognized as more numerous as our knowledge increases, and who 
are blindly excluded from benefits to which they are entitled. 
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DISCUSSION. 

Dr. a. Jacobi : To criticise papers of such excellence would be impossible, 
but I may be permitted to recall a simple anatomical fact which may explain 
the frequency at least in part of inflammatory disease of the kidneys and the 
presence of albumin in children. It is true children have diseases in which 
kidney trouble is very common. The anatomical fact to which I refer is that 
immediately after birth there is a peculiar discrepancy between the develop- 
ment of the renal artery and the growth of the kidney. The size of the 
renal artery develops much faster than the renal tissue grows in bulk. Be- 
sides, the capillaries of the kidneys of the young do not permit the same 
current of water to be pressed through them in the same time as the capilla- 
ries of the adult. Thus congestive processes are more readily brought about. 

Dr. Pye Smith, of London : I quite agree with the author of the paper, 
as to '* functional albuminuria " being, at present, the most convenient term 
for that condition, because it depends upon several states differing from one 
another and only agreeing in the practical fact that none of them implies 
structural disease of the kidney. Physiological albuminuria is a mischievous 
term because it leads to the idea that we can overlook, as a normal condition, 
what certainly should always awaken grave anxiety. At present there is no 
physiological ground for believing that a healthy kidney secretes albumin. 
Those of us who have seen cases of so-called physiological albuminuria will 
agree that they must be carefully watched in order to prevent them from 
going from bad to worse and involving the kidney in more serious disorder. 
As physician to a London insurance company, I have tried many tests for 
albumin in the urine, and I believe that the old tests of heat and nitric acid 
are the most satisfactory of all. If we introduce new tests and new chemical 
criteria, we imperil the clinical and pathological results of the past fifty years. 

Dr. F. p. Kinnicutt : Seven or eight years ago I published a series of cases 
of temporary albuminuria occurring in children and adolescents in appar- 
ently good health. In all, the urine contained albumin in a very consider- 
able amount, but casts were never detected. I have been able to keep these 
patients under observation up to the present date. In a single case, occa- 
sionally a temporary albuminuria still manifested itself, the health remaining 
excellent. In the remaining cases, there has been a cessation of this symp- 
tom. The observations seemed of value to me, as personally I have never 
been able to divest myself of an anxiety in regard to the future of such cases. 

Dr. F. Peyre Porcher : In yellow fever albuminuria exists and is one of 
the most dangerous symptoms of that disease. I think if yellow fever were 
treated during the first ten hours by large doses of mercury, quinine, and cold 
icater, followed by a single saline purge — Blair's plan modified — the mortality 
might be reduced to as little as in any disease that exists. The albuminuria 
and the black vomit are the products of the high temperature and the in- 
sidious nature of the initial stage. 
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There is no more important fact to be remembered, or one which 
can form a safer basis for argument in our consideration of disease, 
than the fundamental law of self-preservation. Viewed from such a 
standpoint, many so-called pathological processes become physiological, 
in that they tend to the preservation of health and prolongation of life. 
It is only when an exhausted vitality, from overactivity or failing 
nutrition, passes into degeneration of structure, that these processes 
tend toward death rather than life. As the centre of the entire system, 
the heart furnishes the most perfect illustration of this principle. So 
long as full nutrition is maintained, it meets every obstacle to its 
activity with added force, and only when its walls are weakened do 
we find that all of nature's pathological efforts have been put forth 
only to end in that evidence of exhausted vitality, cardiac insuffi- 
ciency. 

As one considers that it is a failing, and not an hypertrophied heart 
which is to be feared in Bright's, as in other diseases, one can but be 
impressed with the fact, when comparing the opinions of the various 
writers upon the relations of cardiac and kidney disease, that, almost 
without an exception, they have made little or no reference to cardiac 
degeneration, except as secondary to hypertrophy, and dependent 
either upon excessive muscular strain or malnutrition from obstructed 
coronary arteries. Cardiac hypertrophy, on the other hand, receives 
marked attention, and is discussed as though it were of the utmost 
moment. Many most ingenious theories have been advanced to account 
for a process which is always conservative and compensatory, and which 
doubtless we would not arrest if we could, save by the removal of the 
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condition for which it compensates, while it has almost been taken for 
granted that the degeneration and failure are but the epilogue to a 
tragedy that is almost ended. Even so late an authority as Fagge 
makes no mention of cardiac degeneration as one of the important 
changes in Bright 's disease, but specifically states that '^ the great 
point to be insisted upon is that hypertrophy of the heart occurs both 
in parenchymatous nephritis and renal cirrhosis.'^ Striimpel also says, 
" We now know that cardiac hypertrophy is not confined to con- 
tracted kidney, but that it is almost as constant in many other forms 
of nephritis,'' but he makes no mention of degeneration as a primary 
or secondary change. The arterial changes so often met with in 
chronic Bright's disease, even from the time of Bright himself, have 
been looked upon as important concomitants of the renal lesions, but 
within the past decade they have attracted so much attention as to be 
regarded by some as the most important part of the pathological pro- 
cesses. Some have gone so far as even to speak of Bright's disease 
without lesions of the kidney. That compensating hypertrophy of the 
left ventricle is a pathological necessity of such arterial changes seems 
evident ; and if those changes in the glandular structure of the kidneys 
which are usually included under the general term of chronic Bright's 
disease are associated with such arterial changes, cardiac hypertrophy 
will be a necessary part of the history. 

My clinical'and pathological studies during the past five years, how- 
ever, have forced upon me the conviction that simple cardiac hyper- 
trophy is not found in so large a proportion of cases of chronic Bright's 
dises^se in this country as are reported by English and Continental 
observers ; and that when it is associated with extensive changes in the 
glandular structure of the kidney it is due to the primary arterial 
rather than to the renal disease. The most constant cardiac changes 
which I have met with in chronic Bright's disease are dilatation of 
the heart cavities and degeneration of the heart walls. Generally 
when I have found tubular and interstitial changes in the kidneys in 
addition to obliterating arteritis, cardiac hypertrophy, when present, 
was associated with degenerative changes in the heart walls and dilated 
cavities. 

In those forms of renal disease in which the principal changes were 
in the tubes, Malpighian capsule, and connective-tissue stroma, with 
little obliterating change in the vessels, I have found no true cardiac 
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hypertrophy, but rather the changes which are characteristic of a 
Bright's heart. 

One who studies Bright's disease clinically in our large hospitals 
soon realizes that the heaving impulse and the increased arterial ten- 
sion, which seem to be the essential features of the disease as described 
by many writers, are the exception rather than the rule, for in most- 
of such cases it is difficult to determine the maximum point of cardiac 
impulse, it is so diffused and indistinct ; and, although the cardiac area 
of dulness may be increased, the other signs of hypertrophy are want- 
ing, and when, at the autopsy, a large flabby heart is found, one comes 
to look for other cardie changes in chronic Bright's disease than mus- 
cular hypertrophy. 

In making so broad a claim as that hypertrophy is not the charac- 
teristic cardiac change in chronic Bright's disease, it seems necessary 
to consider the interdependencies which have been assumed to exist 
between cardiac, arterial, and kidney disease, and to point out how 
many of them, rightly interpreted, support our present proposition. 

The early supposition of Traube, that the obstruction of the renal 
circulation alone was sufficient explanation of the increased arterial 
tension and cardiac change, was but partially accepted, and was gen- 
erally abandoned when the recognition of a general arterial fibrosis 
led to a more comprehensive understanding and explanation of the 
associated processes. Although the description of those pathological 
changes given by Gull and Sutton was shown to be incorrect, their 
comprehensive explanation of a general arterial disease coincident with 
the renal changes as the cause of the cardiac hypertrophy was fully 
accepted. It was even carried so far by Mahomed as the assumption 
that the kidney changes were either an etiological sequence of, or 
simply associated with, the more important systemic condition. 

Gull and Sutton, however, recognize the fact that the cardio-vascu- 
lar changes vary greatly as the kidney lesions affect the vascular or 
tubular structures, and ascribe the hypertrophy found in parenchy- 
matous nephritis in part to weakening of the circulation through a 
general oedema of the tissues and malnutrition from ansemia and 
uraemia, a point which I wish especially to emphasize. While high 
arterial tension throughout the body thus becomes the recognized cause 
of the cardiac hypertrophy, the explanation both of its cause and 
nature was various and contradictory. So long as the renal disease 
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was regarded as primary, the arterial thickening was considered as 
inflammatory in character, and due simply to the direct irritation of 
excrementitious products in the blood upon the delicate capillary walls. 
When, however, the arterial disease was supposed to be primary and 
the kidney disease secondary, an irritation must be found elsewhere. 
An excessive production of uric acid, by its presence in the blood in 
irritating quantities, as readily explained it as did faulty eliminations ; 
and the recognized etiological relations of gout and the uric acid dia- 
thesis to granular kidney thus suggested deficient hepatic functions, 
either inherited or acquired, as the starting-point in the chain of 
pathological processes which eventuate in both cardio-vascular disease 
and coincident granular kidney. 

That such is the order of change from uric acid, scarlatinal, alcoholic, 
and other systemic poisons, as claimed by Mahomed, seems indisput- 
able. Indeed, Riegel {Zeitsch. fur klin, Med,y vol. vii. p. 210, 
1884) afBrms that the severity and extent of the tubular change in 
the kidneys may be more accurately determined by the increase in 
arterial tension than by the amount of albumin present in the urine. 

In 1886 Dr. George Johnston states that the thickening of the 
arterial walls which was found in muscles, brain, and tissues, generally 
in connection with kidney disease, wa« due to the hypertrophy of the 
muscular coat. In this he was supported by Waller (Virchow's 
Archivy 1887), who states that the change is a true hypertrophy, 
but not a hyperplasia. Others (Lotnischewsky, Virchow*s Archiv^ 
1880), however, deny the presence of any muscular hypertrophy in 
the arteries. 

Dr. Johnston's own explanation of the muscular hypertrophy — that 
it is due to an attempt on the part of the system to shut off from the 
tissues blood which is irritating by reason of being surcharged with 
excrementitious products — seems, a priori^ untenable. The possibility 
of such a change, however, even when resting upon no further 
authority, becomes of extreme interest in connection with the more 
recent theory of Cohnheim concerning the cause of high arterial 
tension. 

The two together afford an explanation of the arterio-cardiac 
changes in all cases when cardiac hypertrophy is secondary to kidney 
disease, which,- to our mind, is more in accord with well-recognized 
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principles of pathological processes than any which has yet been pre- 
sented for our acceptance. 

Briefly stated, Gohnheim's affirmation is that the circulation in the 
kidneys, as in all other glands, varies with the demands for their 
functional activity. 

Recent physiology teaches that while increased blood-supply to any 
gland may stimulate its functional activity, stimulation of its function, 
whether direct or indirect, to a far greater degree increases its blood- 
supply. The circulation through the kidneys at any given time will 
thus vary directly as the proportion between the parenchymatous 
elements of the kidneys and the amount of excrementitious matter 
contained in the blood. Any diminution of the amount of glandular 
tissue in the kidneys at once raises the ratio between the excrementi- 
tious matters and the functional power of the kidneys. As a direct 
result, when the lessening of renal functioning is coexistent with 
retention of excrementitious material, the systemic forces generally 
are projected upon the kidneys in order that the total elimination 
may remain undiminished. 

It seems but reasonable to suppose that here, as elsewhere, such a 
sympathetic control of a local circulation should take place through 
the nervous system and the muscular elements in the vessels rather 
than by degenerative changes and fibroid thickening. Such vaso-motor 
changes would not in any degree interfere in fibroid changes depen- 
dent upon direct irritation. 

We thus have two widely difierent conditions tending to increase 
arterial tension, conditions which may act singly or conjointly, and 
affording a rational explanation of the varying amounts of cardiac 
hypertrophy found in apparently similar renal conditions: Firsts a 
general and primary arterial sclerosis, to which both the cardiac and 
renal changes are secondary ; and, second, arterial as well as cardiac 
hypertrophy, which are as compensatory and conservative as is cardiac 
hypertrophy in aortic lesions. 

Recently Da Costa claims to have established a connection between 
certain degenerative changes in the ganglionic centres and both the 
renal lesions and cardiac hypertrophy. Without accepting or attempt- 
ing to deny his claims as to the pathological changes found in the 
nervous tissues, we are unable to see that he has established any 
causal relations between such changes and the cardio-vascular condi- 
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tions. The evident clinical relations between lithaemia and both the 
vascular and renal changes would not seem to be aflFected even by 
allowing his claims. Nearly all aiithorities agree that parenchymatous 
nephritis is far less frequently associated with the cardiac hypertrophy 
than is cirrhosis, a fact which does not at all accord with the supposi- 
tion that cardiac hypertrophy is dependent alone upon increased 
arterial tension secondary to retention of urea in the circulation. 

Senator claims to have determined that the hypertrophy of paren- 
chymatous nephritis is eccentric, while that of renal cirrhosis is simple 
or even concentric, implying a concomitant degeneration of the cardiac 
tissue in the former case, and an apparent rather than actual hyper- 
trophy in the latter. It is quite well established that in many cases 
the fibroid changes are not confined to the arteries, but are associated 
with similar changes in the cardiac walls. Such examples are 
evidence of primary cardiac degeneration associated with the renal 
disease, either dependent upon the kidney lesion or some more general 
cause. 

While most of the theories, as well as the clinical evidence thus 
adduced, seemed to be directed to establishing a cause for the arterial 
changes and increased tension, many of the facts presented appear to 
me to support the proposition that dilatation of the heart cavities with 
failure of the muscular power of the heart walls is, perhaps, the 
characteristic cardiac change in chronic Bright's disease. 

Before presenting the tabulated report upon which many of the 
conclusions in this paper are based, I desire to ofier observations made 
in a series of cases that I regard as typical of the different varieties 
of kidney and cardiac changes which are found associated in chronic 
Bright's disease. 

Case I. — My first observation was made in a stock-broker, forty-four years 
of age, who applied for life insurance on November 3, 1885, and was rejected 
upon the ground that his urine contained albumin. The following day he 
presented himself at my office for examination. 

He stated that he had no hereditary tendencies to disease, that he had 
always been a generous liver, had never been ill, except with a slight attack 
of gout in the right great toe-joint about a year before ; so far as he knew, he 
was in perfect health. 

The only evidence of disease which could be appreciated was an enlarged, 
forcible, and prolonged apex-beat, its maximum point of intensity being two 
inches below and an inch to the leil of the line of the left nipple. The area 
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of cardiac dulness extended beyond the left nipple. The first sound of the 
heart was prolonged, dull, distinct, and reduplicated. The second was un- 
usually distinct. There was markedly increased arterial tension, as indicated 
by the pulse and sphygmographic tracings ; the specific gravity of his urine 
ranged from 1010 to 1016. The average daily amount passed for four con- 
secutive days was forty-two ounces. It always contained a moderate amount 
of albumin, but at repeated examinations no casts were found. Ten days 
after he came under my observation, while walking on the avenue with a 
friend, he fell in an unconscious state, and in a few momenta was dead. 

The autopsy, sixteen hours after death, revealed a large blood-clot, filling 
both vcDtricles of the brain. The heart, after its cavities were opened and 
emptied of blood, weighed twenty-one ounces. The left ventricle was 
markedly increased in size ; its cavity was not enlarged, but its walls were 
greatly thickened. The middle portion of its anterior wall was an inch and 
a quarter in thickness. Its cut surface was of normal color and presented the 
appearance of healthy muscle ; microscopical sections at different points 
showed simple muscular hypertrophy. The right ventricle was of normal 
size and appearance. The valves were normal and no change could be 
detected in the coronary arteries. The kidneys were slightly enlarged, of an 
abnormally dark color, their capsules non-adherent, and their surfaces smooth. 
On section, the cortical substance seemed somewhat increased, but the mark- 
ings were distinct. Microscopical sections, both of cortical and medullary 
substance, showed extensive obliterating changes in the arteries ; no abnormal 
changes could be found in the renal tubes or in the stroma of the organs, ex- 
cept a moderate cell infiltration around some of the tufts. Extensive obliter- 
ating changes were found in the cerebral vessels. 

Case II. — A similar observation was made in a janitor of an apartment- 
house, who was admitted into Bellevue Hospital, March 5, 1886. He was 
forty-five years of age, had been a moderate drinker for twenty yfears, but still 
retained a fine physique. For the past year he had suffered with frequent and 
severe headaches ; otherwise he had been well. Five days before admission 
to the hospital, while stooping, raking ashes from a furnace, he felt dizzy, 
attempted to rise, and fell forward ; was unconscious for thirty-six hours. 
When he became conscious he found it difficult to speak, and was unable to 
move the right side. When admitted to the hospital there was a complete 
right-side hemiplegia, and the physical evidence of extensive left cardiac 
hypertrophy, but no cardiac murmur. The pulse and sphygmograph gave 
evidence of increased arterial tension. The specific gravity of his urine was 
1010. It contained ten per cent, of albumin and a few hyaline casts. There 
was slight oedema along the line of the tibia. Without any appreciable 
change taking place in his condition, eight days after his admission he died 
suddenly. 

At the autopsy J twenty-four hours after death, the left lateral ventricle of 
the brain was found filled with a recent blood-clot, which involved the left 
corpus striatum. The vessels of the base of the brain, the only ones examined, 
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showed extensive obliteratiDg arteritis. The left ventricle of the heart was 
greatly enlarged ; after the heart cavities were opened and emptied it weighed 
nineteen and one-quarter ounces. The anterior wall of the left ventricle at 
its middle portion was one and one-eighth of an inch in thickness, and the 
papillary muscles were greatly enlarged ; the ventricular cavity seemed of 
normal size. The right ventricle presented a normal appearance; micro- 
scopical sections of the walls of the left ventricle at different points showed 
the muscular fibres increased in size, their striae distinct, and their nuclei 
enlarged; there was no connective tissue increase. The kidneys weighed 
nine and one-half ounces ; their surface was smooth, their capsules non-adhe- 
rent, and on section their markings were distinct. Microscopical sections of 
both their medullary and cortical substance showed extensive obliterating 
changes in most of the renal arterioles. The tubules presented a normal ap- 
pearance. There were in some of the tufts a slight amyloid change and a 
moderate round-cell infiltration. 

These two cases are striking examples of extensive hypertrophy of 
the left ventricle, associated with obliterating changes in most of the 
renal arterioles, with but slight changes in the glandular structure of 
the kidneys. The fact that these arterial changes were similar to those 
which are often found in the advanced stage of cirrhotic kidney, and 
were associated with similar vascular changes in other organs, furnishes 
a reasonable solution for the cardiac hypertrophies which are so often 
present with the cirrhotic kidney. Such cardiac hypertrophies are not 
a part of the pathological history of the tubular and structural changes 
which take place in the granular kidney, but belong to the general 
fibrosis and vascular changes which precede (heir development 

Case III. — My third observation was made in the case of a lawyer, thirty- 
seven years of age, a generous liver, with a strong hereditary tendency to 
arterial sclerosis, his father and four of his uncles having died before sixty 
with cirrhotic kidneys, associated with cardiac disease and obliterating arte- 
ritis. They all had been under my medical care during life. I saw him in 
his first severe illness (an attack of general bronchitis) in January, 1886. At 
this examination, I found, in addition to the evidences of bronchitis, extensive 
left cardiac hypertrophy unattended by cardiac murmur, but associated with 
very marked arterial tension. The sphygmographic tracings of high tension 
were typical. The specific gravity of his urine was 1024 ; it was scanty, 
strongly acid, and contained ten per cent, of albumin and a few hyaline casts. 
He complained of wandering pains in his joints, but they were not swollen 
or tender. Under small doses of calomel and colchicum, his diet being re- 
stricted to Vichy and milk, his bronchitis disappeared in a few days. His 
urine became normal in quantity, less acid, and no longer contained albumin, 
and the arterial tension somewhat diminished. 
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He continued under my occasional observation for several months, and 
seemed quite well. Frequent examinations of his urine during this period 
gave negative results. The area of cardiac dulness, however, steadily in- 
creased, and the other signs of cardiac hypertrophy became more pronounced. 
In October, 1887, he came to me complaining of shortness of breath, and said 
that he had noticed for a few days that his vision was indistinct. He stated 
that he had been unusually well during the summer, until about ten days 
before. After a long row, he had sat in an open boat, in a strong wind, fish- 
ing, had become chilled, and since had suffered from a constant and severe 
headache, nausea, and shortness of breath ; had noticed that his face wan 
swollen in the morning. His pulse no longer gave evidence of arterial ten- 
sion, but was feeble, irregular in force and rhythm ; his countenance had a 
languid expression, and he said that food was repulsive to him. I was 
astonished at the change that had occurred in his heart since my last exami- 
nation. The impulse was diffused and indistinct. The area of cardiac dulness 
was greatly increased latterly. The first sound of the heart was indistinct, 
and closely resembled the second in quality. His urine was scanty, specific 
gravity 1026, contained twenty-five per cent, of albumin, epithelial and 
granular easts. His ankles were (edematous, and his face pufiy; no sign of 
oedema of the lungs. An ophthalmoscopic examination revealed slight neuro- 
retinitis. He rapidly grew worse, and six weeks after died, with the usual 
symptoms of acute Bright's disease. 

At the autopsy, eighteen hours after death, the heart weighed twenty ounces; 
both ventricles were markedly dilated. The walls of the left ventricle were 
three-quarters of an inch in thickness ; the right an eighth of an inch. The 
cut surfaces of both were paler than normal, and less firm. Microscopical 
sections of difierent points showed the muscular fibres of normal size, their 
strise indistinct, and their nuclei granular. The connective tissue in the walls 
of the left ventricle was uniformly increased ; the walls of the coronary arte- 
ries at their origin were somewhat thickened. The kidneys were enlarged, 
and weighed sixteen ounces. Their surface was smooth, and their capsules 
non-adherent. On section, their cortical substance was markedly increased, 
and of light color. Most of the renal arterioles were thickened, and at points 
obliterated. The epithelium of the convoluted and straight tubes, and that 
of the Malpighiau bodies, was swollen and granular, and in some of the tubes 
detached from their walls. There was slight connective-tissue increase. The 
vessels at the base of the brain showed obliterating changes. 

This case is an example of extensive obliterating changes in the 
renal arterioles associated with the characteristic changes of acute 
parenchymatous nephritis. With these kidney changes there were ex- 
tensive cardiac dilatation, moderate thickening of the cardia<; walls, 
and degenerative changes in the cardiac tissue. The natural explana- 
tion of these changes is that the obliterating arteritis had been gradu- 
ally but progressively developing for years, the result of a strong 
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hereditary predisposition to general arterial sclerosis. As a conse- 
quence, a compensating hypertrophy was developed. On the occur- 
rence of the parenchymatous changes in the kidneys, the nutritive 
power of the blood became so diminished that all the organs and tissues 
of the body, especially the heart, became enfeebled, and cardiac dila- 
tation and feeble heart were the result. How much the functional 
nerve disturbance caused by the attending toxaemia had to do with 
the heart failure I am not prepared to state. 

Case IV. — My fourth observation was made in the case of a fireman, fifty-six 
years of age, of intemperate habits, who was admitted into Belle vue Hospital 
on April 23, 1887, with extreme dyspnoea, cyanosis, and general anasarca. He 
stated that he first noticed swelling of his feet and face three years before ; 
that at that tAme his urine was scanty and high-colored; he had nausea, 
vomiting, and headache. These symptoms were relieved in a few days, but 
afterward he was never quite well, always having some swelling of his feet, 
and trouble with his stomach. One year ago he had an attack of pneumonia. 
At the time of his admission to the hospital his temperature was 99° ; pulse 
130, small, weak, irregular, and intermitting; respirations 72. His counte- 
nance was anxious, his lips markedly cyanosed. (Edema of the lower extremi- 
ties extended up to the middle of the thighs. Fluids or solids taken into the 
stomach were immediately rejected. There were the physical evidences of 
general bronchitis and oedema at the base of both lungs. The cardiac im- 
pulse was diffused, feeble, and the maximum point of apex -beat could not be 
determined. The area of cardiac dulness was markedly increased. The 
heart sounds were equal in intensity and duration; there was a blowing 
systolic murmur at the apex. The specific gravity of his urine was 1018, and 
it was completely solidified by heat. It contained blood-corpuscles, epithelial 
and fine, granular casts. 

At the autopsy^ twenty-four hours after death, the heart weighed nineteen 
and a half ounces ; the anterior wall of the left ventricle was five-eighths of 
an inch in thickness ; all its cavities were dilated, especially the right ven- 
tricle. There were a few small atheromatous patches at the base of the aortic 
valves and in the walls of the aorta, which was somewhat dilated. The 
valves otherwise were normal. The muscular fibres of the ventricles were 
atrophied and granular. The walls of the coronary arteries were atheroma- 
tous and their calibre somewhat diminished. The kidneys were typical spe- 
cimens of the large white kidney. They weighed eighteen and a quarter 
ounces, their capsules were slightly adherent, their surfaces smooth, pale, and 
mottled. The cortex was increased and the markings indistinct. Most of 
the tubules were denuded of their epithelium ; some contained cast matter. 
The connective tissue between the tubes and around the tufts was markedly 
increased ; the external coat of the arterioles was thickened, but there was 
no obliterating change in the vessels. The lungs were oedematous and the 
liver was fatty. 
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This is an example of extensive parenchymatous changes in the 
kidneys, with little obliterating change in the vessels, associated with 
dilatation of the heart cavities and degeneration of the ventricular 
walls, and slight atheromatous changes in the coronary arteries. The 
age and grossly intemperate habits of the patient were strong predis- 
posing causes to the cardiac degeneration, but the extensive cardiac 
dilatation which existed was evidently due to the intraventricular 
blood pressure which is a part of the closing history of such renal 
changes. 

Case V. — My fifth observation was made in a merchant, sixty-eight yesLn 
of age, a descendant of a long-lived race, with no hereditary taint except 
gout. Fifteen years ago he came under my medical care with his first attack 
of gout ; from that time he had periodical gouty attacks two or three times 
each year. Crippling of the small joints developed slowly, and was never 
excessive. He accustomed himself to an active out-of-door life until two 
years before his death. So long as he did be showed an unusual physical 
vigor. During the last four years of his life the signs of cardiac enlarge- 
ment were slow but progressive. At no time, either by the pulse or sphyg- 
mographic tracings, was I able to detect any evidence of increased arterial 
tension except during and just preceding his gouty attacks. 

Early last summer, without any apparent cause, he began to lose weight, 
became pale, was troubled with insomnia, and had dyspeptic symptoms. His 
urine increased to sixty and eighty ounces in the twenty-four hours, was of 
low specific gravity (1008 and 1010), and contained a trace of albumin and 
hyaline casts. This was the first that I had ever been able to find albumin in 
his urine. In September he had a mild attack of gouC which confijoed him 
to his room for a longer period than usual, after which he occasionally had 
attacks of difficult breathing. 

On the 1st of October he came into my office complaining of shortness of 
breath and pain in his chest. He said that he found it very difficult to walk 
from his carriage up my steps. I had not seen him for three months, and 
was surprised at the change that had occurred in him. He was pale and 
emaciated, and his countenance had a tired expression. His respirations 
were labored and irregular; his pulse was feeble, irregular in force, and at 
times intermitted; his heart impulse was feeble and indistinct. The area 
of cardiac dulness extended from an inch to the right to three inches to the 
left of the sternum. There was a distinct epigastric impulse. The first sound 
of the heart was indistinct, and was accompanied by a blowing murmur 
which was not distinctly audible beyond the ventricular area ; the second 
sound was accentuated, and the cardiac rhythm was irregular. The area of 
hepatic dulness was increased two inches beyond its normal limits. There 
was oedema of the feet and ankles, and at the base of both lungs. His urine 
contained fifteen per cent, of albumin, hyaline and granular casts. He passed 



CARDIAC CHANGES IN" CHRONIC BRIGHT'S DISBASE. 191 

from twenty to forty ounces in twenty-four hours. From this time he rapidly 
became worse, and in January died in a condition of general anasarca. 

At the autopsy the lungs were engorged and oedematous. The liver was 
large and fatty and showed interstitial changes. The heart weighed eighteen 
ounces, was flabby, and its cavities were all dilated, especially the right ven- 
tricle. The anterior wall of the lefl ventricle was three-fourths of an inch 
in thickness. The cut surfaces of both ventricles presented a yellow hue, 
were soft and flabby. Microscopical sections from different portions of their 
walls showed the muscular fibres fatty ; the transverse striaB were almost 
obliterated; the connective tissue was uniformly increased. The aorta was 
atheromatous, and the valves, excepting a few patches of atheroma, presented 
a normal appearance. Atheromatous patches were scattered along the line 
of the coronary arteries and the calibre of these vessels was somewhat dimin> 
ished. The kidneys were small, weighing five ounces and a half, and presented 
the gross and microscopical evidences of small granular kidneys. 

This is an example of extreme cardiac dilatation, accompanied by 
fatty, granular, and connective-tissue changes in the cardiac walls, 
associated with a small granular kidney. As we analyze this case, 
the first cardiac change was unquestionably hypertrophy, which for a 
long period was purely compensatory ; but when the glandular struc- 
ture of the kidneys became involved, degenerative changes in the 
heart muscle led to extensive dilatation and heart insufficiencv, which 
were followed by the train of symptoms which are so often present in 
this class of cases. 

Case VI. — My sixth observation was made in a chemist, forty-two years of 
age, who had had three severe attacks of acute rheumatism before he was 
twenty years of age. I first examined him in March, 1883, when he consulted 
me for dyspepsia. On examination, I found a forcible apex-beat two inches 
below and to the left of the left nipple, with a double aortic murmur at the 
base of the heart which was transmitted into the vessels and downward to the 
xiphoid cartilage. He gave no cardiac symptoms except a forcible heart action 
when excited, and occasional attacks of vertigo. Repeated examinations of 
his urine gave negative results. By a carefully regulated life, a simple diet, 
and ten drops of the tincture of digitalis twice a day, he was relieved of his 
dyspeptic symptoms, and after a few weeks passed from my observation. 

In January, 1886, I saw him again, when he was suffering from extreme 
dyspncea and had considerable oedema of his lower extremities. I found the 
apex beat less forcible and further to the left than at my previous examina- 
tion. There was a distinct epigastric impulse, with marked pulsation of the 
carotids and subclavian vessels. A blowing, systolic murmur was heard at 
the apex and transmitted to the left, and a loud gushing diastolic murmur was 
heard at the base and transmitted along the vessels. Any sudden exertion 
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caused giddiness and faintness. There were fine moist r&les at the base of 
both lungs, and he was unable to sleep except in a sitting posture. His urine 
was scanty, high-colored, with specific gravity varying from 1015 to 1024, 
contained ten per cent, of albumin, hyaline and granular casts. He steadily 
grew worse, his dyspnoea becoming more constant and severe, and, in a con- 
dition of general anasarca, he died from heart insufficiency, on the 6th of the 
following March. 

At the autopsy the aortic valves were found thickened, contracted, and 
fringed with warty excrescences ; the anterior leaf of the valve was ruptured 
and the ruptured edge was studded with recent vegetations. The mitral 
orifice was surrounded with vegetations; the valves were thickened, and pre- 
sented a funnel shaped prolongation on their auricular surface. One of the 
chordte tendinese was broken across at its valvular attachment. The heart 
weighed twenty-two ounces and a half The walls of the left ventricle and 
auricle were thickened and showed evidences of interstitial myocarditis. All 
the cardiac cavities were dilated, especially the right ventricle. The lower 
portion of the right lung was the seat of cardiac pneumonia. The liver was 
enlarged and firm. The kidneys were of a pale-red color and weighed six- 
teen ounces ; their surface was smooth, their capsules slightly thickened, but 
not adherent. On section, the cortex was thickened, the markings distinct, 
the pyramids of an unusually dark color. The cortex tubes were dilated, 
their epithelium swollen, granular, and detached. The arteries of the 
medullary and cortical substance were enlarged and thickened, and there waa 
an extensive growth of new tissue diffused through the cortex. 

This is an example of extensive valvular disease with hypertrophic 
dilatation of the heart associated with large white kidneys. From the 
history it seems evident that the kidney changes were secondary to 
the cardiac. The enlargement and thickening of the renal arteries 
would be sufficient to suggest such a connection without the history. 

In connection with the foregoing observations, I have endeavored 
to present, in tabulated form, the renal, cardiac, and vascular changes 
which were found at the autopsies of forty cases of chronic Bright's 
disease. 

In these tables will be found most of the varieties of kidney lesions 
usually present in this disease. Twelve were studied as private 
patients during a considerable period before death, with a definite pur- 
pose of endeavoring to ascertain the relationship, if any exist, between 
the renal and cardiac changes. The remainder were hospital patients, 
the records of which w^ere made under my direction. All examina- 
tions were made in the same way, and a uniform method was pursued 
in preparing and staining the microscopical sections. In eight cases a 
microscopical examination of the kidneys, heart, and vessels of the 
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brain was made. In thirty-two cases the examination was limited to 
the kidneys and heart. An analysis of these cases readily groups them, 
according to features described more or less minutely, as follows : 

1. In eleven cases the vaso-renal changes seemed confined to the 
adventitia. It is true that frequently no sharp line of demarcation 
can be demonstrated between the external coat of the vessels and the 
interstitial sustentacular tissue of organs, and this is especially true of 
the arcade arteries of the kidney. The smaller vascular branches do 
not present the same difficulty. No case has been placed under this 
head except those in which the line appears well established in conse- 
quence of the difference in the age of the respective tissues. 

2. In twelve cases the intima alone was involved. 

8. Especial reference has been made in five instances of thickening 
of the muscular media of the smaller vessels or renal arterioles. 

4. In six cases the vascular lesions were not accompanied by 
changes in the glandular structure of the kidneys. 

5. In four cases there were the tubular changes of parenchymatous 
nephritis with little change in the vessels. 

6. In ten cases the changes were mainly in the connective tissue 
stroma and the adventitia of the vessels. 

7. There were twenty-four cases in which the cardiac walls were 
thickened, and twenty-nine in which the heart muscle had undergone 
some form of degeneration ; three cases exhibited no degenerative 
change in the cardiac muscle in connection with hypertrophy of the 
cardiac walls. In these cases the renal changes were confined to the 
vessels. 

8. In twenty cases the heart muscle showed degenerative changes 
accompanying the hypertrophy. In these cases tubular and stroma 
changes in the kidney were associated with obliterating changes in the 
vessels. 

9. In four cases, cardiac dilatation and degeneration were accompa- 
nied by marked thickening of the cardiac walls. 

10. In seven cases the heart was not hypertrophfed, or the walls 
but slightly thickened, notwithstanding there were extensive obliterating 
vascular changes in the kidneys. 

11. Of the twenty-nine cases of fatty and granular degeneration of 

the cardiac muscle, twenty-seven showed degeneration of the renal 

epithelium. 

13 
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12. Of the twenty-four cases of cardiac hypertrophy, twenty-two 
showed obliterating changes in the renal vessels. 

13. The arteries in the forty cases showed in thirty instances some 
form of obliterating change. 

14. In twenty-two cases obliterating change in the arteries was 
associated with renal epithelial degeneration. 

15. Granulo-fetty degeneration of the heart is found in twenty-nine 
instances. In twenty-four this is accompanied by obliterating changes 
in the renal vessels. 

16. Of the twenty-four cases of cardiac hypertrophy, twenty are 
accompanied with degeneration of the parenchyma of the kidneys. 

A general review of my cases fairly indicates the following con- 
clusions : 

As a rule, the more extensive the obliterating changes in the renal 
arterioles, the greater the degree of cardiac hypertrophy. I have been 
impressed by the distinct relations which one seems to bear to the 
other. In the few cases in which cardiac hypertrophy was not present 
with the obliterating changes in the arteries, the general nutritive 
condition was markedly faulty. In two instances of drunkards, 
although the kidneys were extensively granular and the arteries much 
thickened, no evidence of hypertrophy existed, although the dilatation 
was excessive. Even in the cirrhotic kidney the primary cardiac hy- 
pertrophy has no necessary connection as cause and effect with the 
kidney changes, but both are a part of the general fibrosis which has 
its origin in a fibroid diathesis, either hereditary or acquired, the 
hereditary influences being far stronger than the acquired. In two 
cases in which the cardiac hypertrophy was most extensive, the only 
change found in the kidneys was obliterating arteritis in the renal 
vessels. In other varieties of Bright's disease the heart changes seemed 
to be directly dependent upon the renal disease, or rather upon the 
toxaemia and faulty nutrition which result from them ; the evidence 
of this faulty nutrition was shown first and most markedly by changes 
in the heart walls and cavities. 

In all forms of chronic Bright's disease increased arterial tension and 
more or less compensating hypertrophy are early phenomena. In the 
cirrhotic it is usually gradual in its development, in some cases extend- 
ing over years ; but in all instances, when the period is reached at 
which the renal symptoms clearly establish interference with the func- 
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tioning anatomical elements of the kidney, a feeble heart action and 
diminished arterial tension will indicate degenerative cardiac changes. 
When once the period of tension is passed, it can never be reestab- 
lished, except temporarily by the action of certain drugs. 

Synchronous with the failure of heart power, changes occur in the 
venous blood system which give rise to many of the distressing symp- 
toms which are present in the advanced stage of so many cases of 
Bright's disease. There seems to be no fixed or uniform relation 
between the character and extent of the changes in the glandular 
structure of the kidneys and those in the renal and systemic vessels; 
the changes observed in the vessels of the pia mater, however, were 
usually less in degree than those in the kidney. In all cases in which 
advanced cirrhotic changes in the kidneys existed the ventricular 
cavities were dilated. In cases of extensive dilatation with little or 
no thickening of the cardiac walls, some form of degeneration of the 
muscular tissue existed. If the cardiac substance was soft and flabby, 
the fibres were granular, their nuclei obscured, and their striae more 
or less obliterated, with a loss of consistency which allowed them 
easily to break down when an attempt was made to separate them. 
The papillary muscle of the mitral valves was frequently the seat of 
fibroid change, their columns having lost their fleshy appearance and 
assumed that of tendinous cords. 

The edges of the flaps of the mitral valves were not infrequently 
found slightly thickened, but the evidences of acute endocarditis, 
secondary to the renal disease, were present in but one of my cases, 
while slight thickening and induration at the base and tip of the valves, 
indicating interstitial endocarditis, were present in five cases. 

Cases of sudden heart failure accompanied by dilatation, secondary 
to cirrhotic kidneys, are sometimes regarded during life as cases of 
mitral regurgitation on account of the presence of a loud systolic 
apex murmur ; but in no instance did I find at the autopsy evidence 
of mitral lesions in such cases. Clinical experience teaches that rheu- 
matic valvular disease of the heart may remain latent for many years, 
during which the heart will perform its functions with eflficiency ; if, 
however, renal disease supervene in such a case, its effects are most 
disastrous, as is evidenced b^ my fifth case, for the valvular lesions 
which had remained latent so many years in this case became pro- 
nounced under the strain on the circulation which was produced by 
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the complicatifig renal disease, and led rapidly to the development of 
the distressing symptoms of heart insufficiency. The a^ociation of 
valvular affections of the heart with Bright*s disease has been sharply 
insisted upon by many observers. On the one hand, the kidney 
disease has been claimed to be the cause of the cardiac affection ; on 
the other, valvular lesions have been claimed to be the cause of the 
renal disease. In only three of my tabulated cases were valvular 
lesions found which could be regarded as secondary to the kidney 
dise&se. 

The great discrepancy in the statistics given by different observers 
in regard to the frequency of the valvular disease as a cause of Bright's 
kidney is my excuse for presenting the following statistics taken from 
the records of Bellevue and Roosevelt hospitals. 

While it is but fair to admit that hospital records are more or less 
unsatisfactory when searched with a view of determining any definite 
point, I think I can justly claim that these records present as fair a 
basis of comparison as similar reports from other hospitals. The 
method employed was to take every case of heart disease recorded for 
a certain period, omitting only those cases of combined cardiac and 
kidney disease in which there was no evidence of the cardiac lesion 
having been primary. 

A total of one hundred and sixty-four cases was thus gathered. Of 
this number, forty-three were complicated by evidences of Bright's 
disease, as shown by the presence of albumin and casts in the urine, 
or in twenty per cent, of all the cases. 

In thirty-five of the forty-three cases there was a history of chronic 
cardiac disease extending over periods of from one to twenty- five 
years. Thus, making all due allowances, it seems to me that these 
cases evidence a much closer relation between valvular disease of the 
heart and secondary disease of the kidneys than is usually given in 
hospital statistics. 

Three cases included in my tables are well-marked examples of the 
usual kidney changes found in such cases. In all, the kidneys were 
enlarged, and, in addition to the usual changes which are found in the 
large white kidney, the arteries were thickened and dilated ; in each 
of these cases there was right heart insufficiency. The results of these 
studies seem to indicate that the cardiac changes in chronic Bright's 
disease have a wide range of variation, and that no one can predict 
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with certainty the exact nature of the changes which may be present 
in any given case, except that they probably are degenerative, and that, 
sooner or later, a condition of heart failure will be reached which may 
fairly be designated as a Bright 's heart. The more marked these are 
in any case, the more unfavorable the prognosis. 

We must, as it seems to me, regard Bright's disease as a constitu- 
tional disease, in which the repair and waste in all the tissues of the 
body are imperfectly carried on, and in one way or another the kidney 
changes are expressive of other visceral and arterial changes which, 
combined with kidney lesion, make up the clinical and pathological 
history of the disease. 



DISCUSSION. 



Dr. Francis Delafield: I wish to draw attention to several of the, 
propositions presented. In the first place, that cardiac hypertrophy is often 
developed without any changes in the kidneys except thickening of the 
middle and inner coats of the renal artery. There can be little doubt that 
disease of the kidney may begin in the arteries of the kidney ; but, as a matter 
of fact, we seldom find such kidneys at the autopsy. We have to look at thia 
question of cardiac hypertrophy with reference not only to the kidneys, but 
to other parts of the body. In adults and in old persons we may have a 
growth of connective tissue in the endocardium, in the arteries, in the lungs, 
and in the kidneys, and this growth of new connective tissue gives us either 
the character of a chronic inflammation or, as some people call it, a chronic 
fibroid degeneration of this part of the body. These changes are much more 
frequently associated together than otherwise. We do not often find a chronic 
endocarditis alone, a pulmonary emphysema, or chronic diffuse nephritis, yet 
they can exist by themselves. 

Another thing about these lesions is, that they are often borne for years 
without giving the patient any trouble at all. On the other hand, we know 
that these lesions in other people are the most fatal ones that can be developed. 
What is the cause of this difference? Certainly one reason is, a certain 
number of these patients develop in the course of their disease a complicating 
condition of high arterial tension, which comes and goes in such a way that 
we are unable to explain it, except by the existence of temporary changes in 
the walls of the bloodvessels. We know it is one of the chief reasons some 
of these patients do well and some do badly. It is in this temporary condi- 
tion of the bloodvessels we have to look for the hypertrophy of the heart, 
rather than in changes in the structural walls of the arteries. Dr. Loomis 
also states that morbid changes in the glandular structure of the kidneys are 
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usually associated with morbid changes in the cardiac walls, and dilatation 
of the cardiac cavity. This point of dilatation and degeneration of the heart 
in connection with Bright's disease seemed to be the principal point of Dr. 
Loomis's paper. My experience differs from Dr. Loomis's in this respect. For 
myself, I should say that degeneration and dilatation of the heart without 
endocarditis, are certainly not the rule in chronic Bright's disease. It is not 
nearly as common as simple hypertrophy of the left ventricle. In many of 
these patients, when they do badly, we have the evidence of feeble heart 
during life, but I do not think, if we examine these hearts after death, we 
frequently find dilatation or degeneration. 

Dr. Geobqe L. Peabody : I wish to allude to one part of the paper in which 
some observations made by me^ bear out the statements of Dr. Loomis. Some 
years ago I reviewed the record of 2000 consecutive autopsies, and though I 
have not with me the actual figures produced at the time, in a paper subse- 
quently read by me before the Academy of Medicine of New York, I showed 
the percentage of cases in which the heart was not hypertrophied in well- 
marked cases of chronic diffuse nephritis. In these 2000 cases the number 
in which this form of chronic Bright's disease was present was very large, for 
the reason that in the hospitals of New York they have a large proportion of 
cases of chronic Bright's. In those cases in which I had recorded notes and 
made microscopic examination of the kidney, there was a large percentage of 
them in which there was no hypertrophy. The observations I have made 
since have borne out the conclusions reached then. I have long since come 
to the conclusion that, as a means of assisting in the clinical diagnosis of 
chronic Bright's disease in this country, we have to abandon the clinical 
evidence of the size of the heart for the reason that the size of the heart does 
not always vary. These were all hospital cases. 

Dr. William Osler : I think we might divide the cases of chronic inter- 
stitial nephritis into two great groups, as we see them clinically and in the 
post-mortem room. One, in which we have hypertrophy of the left ventricle. 
These are the cases which die suddenly with uraemia, apoplexy, or inflamma- 
tion of serous membranes. They, in my experience, have invariably hyper- 
trophy of the left ventricle. There is another group in which there are 
marked signs of cardiac failure, often associated with dropsy. These have a 
dilated heart with degeneration of the muscular substance. I regard the 
dilatation as secondary, due to the failure in the nutrition of the muscular 
substance, and in a considerable proportion of ca.ses degeneration is associated 
with arterio-sclerosis in the coronary arteries. 

Dr. a. L. Loomis : Dr. Delafield's observations must have been made in a 
different way, or for a different purpose, than those which I have reported in 
my paper. I have found degeneration of the heart walls in a much larger 
-proportion of my cases than I had been led to expect from previous observa- 
tions which I had made based on gross appearances only. I certainly did 
not enter into these investigations with any preconceived views on the 

I 1 New York Medical Record, vol. xzlx. pp. 235-237, 188G. 

i 
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subject. I do not think that the cardiac degeneration and dilatation are 
primary, but I wish to convey the idea that in all forms of chronic Bright'a 
disease before the fatal issue is reached, there exists in the majority of cases 
dilatation of the heart cavities, which is usually accompanied by some form 
of degeneration of the heart walls, and that the first unfavorable symptom in 
patients with chronic Bright's disease is heart insufficiency. I do not regard 
the cardiac hypertrophy as necessarily due to the kidney lesions, but to a 
general arterial fibrosis. During the period of middle life we most frequently 
meet such arterial and cardiac changes, and if Bright's disease develops at 
this period we are likely to have a hypertrophied heart preceding the kidney 
changes. I would not assert that these degenerative changes are present in 
all cases of cardiac dilatation, but the microscopical examination of those 
hearts which were markedly feeble in their action during life showed some 
form of degeneration of the muscular fibre, which leads me to believe that 
degeneration may occur only a short time before death. When heart insuffi- 
ciency is once established in Bright's disease, we must recognize the fact that 
life cannot be prolonged for any length of time. 
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CHRONIC INTERSTITIAL NEPHRITIS AND ANGINA 

PECTORIS. 

Bt SAMUEL C. CHEW, M.D., 
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The subject which I propose to consider in this paper is the relation 
between certain symptoms referable to the kidneys, and certain other 
painfal and oppressive symptoms relating to the heart. 

The former of these two groups of symptoms consists of the occa- 
sional presence of albumin in the urine; the occasional occurrence 
of tube-casts, commonly of a fine granular or hyaline character; 
and, in general, a low specific gravity of the urine : signs pointing 
to that form of Bright's disease which is pathologically a chronic 
interstitial nephritis. The latter group is made up of a feeling 
of constriction in the chest more or less constantly present, some- 
times in moderate degree and sometimes so greatly intensified as to be 
an acute agony, or an anguish even deeper than that, ^* a sense of ruin 
which is worse than pain, a masterful negation and collapse," a feeling 
of impending dissolution ; the condition, in a word, to which the term 
angina pectoris is commonly applied, and with the emotional as well 
as the sensory phenomena belonging to that dire disease. 

Each one of these groups of -symptoms is, taken by itself, almost a 
commonplace of medical experience ; but their association with each 
other is perhaps not very frequently met with, and yet must be occa- 
sionally encountered by physicians in general practice. How are they 
correlated with each other ? Is the connection merely an incidental 
one, BO that the anginoid symptoms might have occurred in any given 
case even had there been no renal disease ? Is the condition indicated 
by the signs referable to the kidneys the direct cause of the cardiac 
symptoms? Or is there anythinf in the state of a heart laboring 
under such symptoms which may directly or indirectly determine 
albuminuria ? 



208 CHEW, 

It is well known that some forms of Bright's disease are likely to 
cause, or at least to be associated with organic changes in the heart, 
and the manner in which such cardiac changes are brought about has 
been the subject of much ingenious speculation and able argument, as 
instanced most recently in the thoughtful and suggestive Middleton- 
Goldsmith lecture of Professor Da Costa. 

It is equally true that an organic change in the heart resulting in 
dilatation of the organ and general venous stasis may determine sec- 
ondary disease of the kidneys. But the cases which I have in view 
would not seem to belong to either of these categories. They may 
occur without any hypertrophy of the heart ascribable to the renal 
disease, if it be admitted that the latter can cause such cardiac change, 
and they may occur also without any such dilatation of the heart as 
could of itself have produced passive renal congestion. Are both 
groups of symptoms the result of a common cause acting upon both 
of the involved organs ? I ask the question, but I propose to consider 
the subject chiefly from a clinical point of view, narrating some of the 
cases in which I have observed these conjoint symptoms, suggesting 
perhaps some explanation of them, but trusting that they may receive 
from others a more complete pathological interpretation than I am 
myself able to offer. 

In the first place I would state that, so far as my reading goes, 
there is no express mention of a relation between these maladies in 
any systematic treatise upon the subjects. 

Heberden, who first described angina pectoris and gave it the name 
by which it has been known since his day, states that he had seen 
nearly a hundred persons suffering with the disease, yet he makes no 
reference to dropsical symptoms as ever attending it. This he would 
probably have done had he observed them, though, of course, without 
associating them with kidney disease, as his observations were anterior 
to the existence of renal pathology. 

In Dr. John BlackalVs report of cases of angina pectoris appended 
to his work on Dropsies, which was published before the year 1820, 
he quotes an account of the case of Lord Clarendon, who died of 
angina pectoris occurring with symptoms which, as Dr. Blackwell says, 
" rendered probable the existence of some disorder of the urinary 
organs." These symptoms were great frequency of micturition occur- 
ring without pain in the urinary organs themselves, but with intense 
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pain in the left arm. '' The circumstances," says Blackall, ^' have 
been scarce heard of before, and the causes are not yet understood by 
any physician/'^ It would seem not unlikely that in this case the 
morbid state of the urinary organs unattended with pain was chronic 
interstitial nephritis, which is so often accompanied with increased 
fi*equency of micturition.. 

To come to a somew^hat later time, we find no mention of the com- 
bination of the heart and kidney symptoms in Sir John Forbes's 
masterly article on angina pectoris in the Oyclopcedia of Practical 
Medicine. 

Professor Gairdner, in his very elaborate and able discussion of 
angina in Reynolds's System of Medicine^ merely remarks that ^^ renal 
disease forms a very serious and often unmanageable complication" 
of angina ;* as it certainly does, especially if it give rise to pulmonary 
oedema ; but he does not refer to any pathological connection between 
the renal and cardiac changes. Nor does any systematic writer, so 
far as I have been able to ascertain. And yet in several authors there 
are observations which might have led to the thought of a connection 
between the two diseases. Thus Gairdner remarks that Lauder 
Brunton's case, in which the value of nitrite of amyl in angina was 
first made known, " shows a correlation of some kind between angina- 
like paroxysms and increased arterial tension ;" and it is well known 
that increased arterial tension is common in Bright's disease. Indeed, 
Brunton himself, in his statement of the therapeutic applications of 
nitroglycerine, after referring to its use in angina pectoris, says that 
" it is useful when the heart is weak, or when the tension is abnormally 
high, as in Bright's disease."' 

The consideration of the therapeutic fact that the same agent is 
beneficial in two diseases, and in the same way apparently — that is, 
by lessening arterial tension, might suggest a relation of some kind 
between them. Still nearer the mark is an observation of Striimpell, 
in his account of the chronic contracted kidney, that " the long-known 
asthma of renal disease, often termed, without reason, ^ uraBmic asthma,' 
does not always have the same origin. It usually depends upon car- 
diac weakness, and is a genuine cardiac asthma, corresponding pre- 

1 Blackall on Dropsies, p. 255. * Bejnolds, vol. It. p. 546. 

* Bmnton^s Thenpeutica, p. 669. 
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cUely to angina pectoris in its different symptoms."^ But he does not 
attempt to trace a pathological connection between the diseases. 

One case of coexistence of angina pectoris and Bright's disease, 
closely resembling those I have myself observed, is reported by Dr. 
von Russdorf, of Berlin.* 

I have selected from my note-book the following cases as illustrative 
of the combination of diseases to which this paper refers : 

Case I.— G. A., female, seventy-one years old, had for more than a year 
been failing in strength and appetite, becoming pallid in hue and troubled 
with a feeling of constriction and oppression in the chest, especially referred 
to the cardiac region. Occasionally there was slight swelling about the 
ankles, transient in duration, and disappearing entirely at intervals. On 
auscultation, there was no evidence of pulmonary trouble of any kind, nor 
did the heart show any sign of valvular disease, but its action was habitually 
and markedly weak. The urine showed at times slight traces of albumin, 
which again would entirely disappear, and there were occasional fine granular 
and hyaline casts — never abundant, and often absent or not discoverable 
even when a rigid search was made for them. The specific gravity of the 
urine ranged from 1012 to 1015. The diagnosis was that of chronic con- 
tracted kidney. 

The distressing sense of constriction in the chest increased in degree and 
persistence, until the 2dd of March, 1886, when I was urgently summoned to 
the patient, and found her suffering with agonizing pain in the region of the 
heart, extending down the left arm. The expression and color of the face 
were characteristic of angina pectoris. This pain was promptly relieved by 
a hypodermic injection of morphia; but at various times it occurred, though 
with less violence than at first, while the sense of constriction and oppression 
in the chest, which had been felt for several months before the severe attack, 
became more constant. This form of suffering was, however, controlled to a 
considerable degree by the administration of nitroglycerine in the dose of 
^J^ of a grain three or four times a day. In order to test the value of this 
remedy, after administering it for two or three days in succession, and until 
the patient had been apparently relieved entirely of the constrictive pain in 
the chest, I would withdraw it, when, in a day or sometimes in two days, she 
would request its use again. "Give me my little pills," she would say, and 
again would experience the desired relief from them. She was provided also 
with pearls of nitrite of amyl in case of the recurrence of an attack of great 
severity, and occasionally had recourse to them. And so the contest with 
two mortal maladies went on, in which, in view of the patient's age and the 
nature of the diseases, little could be done beyond relieving sufiering and 
endeavoring to promote euthanasia, when, on November 19th, or about seven 

1 StrUmpeirs Text-book, Amer. edit., p. 808. 
s DoQtsche Klinik, vol. xviii. p. 375. 
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months and a half after the first acute paroxysm, the patient, on walking from 
her bed to a chair, sank into it and expired. 

In this case the symptoms of angina pectoris were classically marked^ 
as were those of Bright's disease in the form, apparently, of the chronic 
contracted kidney, as shown by the intermittent occurrence of albumin 
in the urine, the occasional presence and frequent absence of tube- 
casts, and the small amount of dropsy. There was no opportunity of 
making a post-mortem examination. 

Case II. — N. B., sixty-four years old, a merchant by occupation, consulted 
me in November, 1887, for oppressed breathing and a painful sense of con- 
striction in the cheat, extending to the left arm, and felt, in general, only 
when walking, especially when walking up hill or up stairs. Auscultation 
showed no valvular change in the heart, but its action was weak, and at that 
time there was no sign of pulmonary disease. Examination of the urine gfi ve 
a negative response as to the existence of disease in the kidneys, but a few 
weeks later it showed a cloudy trace of albumin and scanty hyaline and fine 
granular casts. Later repeated examinations showed sometimes the presence 
and sometimes the absence of these signs, as is common in chronic interstitial 
nephritis. The patient was troubled with constipation, and was often 
imprudent in eating; and the regulation of the bowels, together with 
restriction for a time to a milk diet, produced a marked improvement in the 
breathing and a lessening of the constrictive pain in walking. At the same 
time he was put upon the use of .^ of a grain of arseniate of iron three times 
a day. In January, 1888, anasarca appeared in the lower limbs as well as 
slight effusion in the pleural sacs and patches of pulmonary oedema. These 
symptoms abated under the influence of digitalis and tincture of the chloride 
of iron. 

The weather in Baltimore being at that season very unfavorable for one 
in the patient's condition, he went, by my advice, to the milder climate of 
Thomas ville, Georgia, where he consulted Professor John T. Metcalfe. This 
gentleman wrote to me that he detected in the patient's lungs the presence 
still of some oedema in scattered spots, and he stated that he had frequently 
met with this patchy sort of oedema in Bright's disease, and thought it some- 
what characteristic of the malady. I believe it often is so, and perhaps it is 
analogous to another localized form of dropsy occurring in the same disease, 
that, viz., in the lower eyelids. In April the patient returned from Georgia, 
and in the drier and warmer weather of the spring and summer he has some- 
what improved ; the effusion in the pleural cavities, the lungs, and the lower 
extremities has disappeared ; but the chemical and microscopical signs of renal 
disease still exist, and he still sufiers occasionally with attacks of angina. On 
July 19, 1888, albumin was present in the urine to the amount of two per 
cent, by volume; there were a few hyaline casts, and the specific gravity was 
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1015. On August 18th, there was three per cent, of albumin by yolume, no 
casts, and a specific gravity of 1011. 

In this case, again, the coexistence of the symptoms of angina 

pectoris and of chronic contracted kidney is plainly shown. 

« 

Case III. — J. W., fifty-three years of age, a physician by profession, was 
able to appreciate the full significance of all the symptoms belonging to his 
mortal maladies and to meet them with fortitude. He had been failing in 
health and growing weak and ans^mic for many months, when, in February, 
1888, I was invited by his attendant physician to see him in consultation. 
The most prominent symptoms then existing were great oppression and sense 
of weight in the cardiac region, with attacks of acute pain in the same situa- 
tion so severe as to render the hypodermic use of morphia necessary, and 
also the inhalation of nitrite of amyl, firom which temporary relief was 
gotten. The administration of nitroglycerine was without efiect. Dyspnoea 
was frequently urged, but was not dependent upon any change in the lungs 
or heart discoverable by auscultation. Anasarca in moderate degree some- 
times appeared in the lower limbs, but was transient in duration. The urine 
was examined many times, often presenting nothing abnormal, but occasion- 
ally showing slight cloudiness when tested for albumin, and sparse hyaline 
casts under the microscope. Yet the presence of these at all, though infre- 
quent, taken in connection with the character of the breathing and the 
anasarca, pointed to the existence of chronic contracted kidney, while the 
breast pang showed angina pectoris. No remedies stayed the progress of his 
organic disease; but little and only temporary relief could be given to the 
attendant pain and difficult breathing, and on the 8th of April he died. 

At the post-mortem examination the kidneys were found to be diminished 
in size, chiefly at the expense of the cortical portion, and their capsules 
somewhat adherent, though not to so great an extent as is usual in a more 
advanced stage of atrophic change. The heart was distended by coagula, 
giving it the appearance of being enlarged before it was opened, but the 
ventricular walls were attenuated and large fibroid patches were found under 
the endocardium of the left ventricle. The coronary arteries were both in a 
state of fibroid degeneration ; the right artery being completely occluded by 
softened fibrous and atheromatous material, and the left so much obstructed 
that it was only slightly pervious. This degree of obstruction must neces- 
sarily have caused great cardiac ischsemia. An aneurismal dilatation of the 
aorta of the size of a large egg, with atheromatous walls, was found just below 
the coeliac axis. 

Of the three cases here reported, in the first no post-mortem exam- 
ination could be made. The second is that of a patient still living. 
In the third the diagnosis of the condition of the kidneys made in 
life was confirmed by the post-mortem examination, which also showed 
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« 

changes in the heart not positively diagnosticable, but entirely in 
accordance with the cardiac symptoms observed, and perfectly explain- 
ing them. 

It seems a fairly probable inference that inasmuch as Cases I. and 

II. corresponded in the combination of their symptoms closely with 
Case III., the same or closely similar changes to those found in Case 

III. existed in Case I., and exist now in Case II. 

There would certainly be no reason for regarding the changes in 
the heart belonging to Case III., and probably belonging also to Cases 
I. and II., as in any way causative of the diseased state of the kidneys. 
And, on the other hand, there would be no reason for regarding the 
kidney disease in Case III. as productive of the cardiac symptoms 
through ursemic poisoning or any merely functional disturbance, when 
positive organic change fully accounting for the cardiac symptoms was 
found. If ursemia acting on the heart ganglia were the source of 
trouble in the same way that it occasions such disturbances as convul- 
sions and coma by its influence on other nervous centres, then these 
heart symptoms might be expected to be as frequent as are the cerebral 
symptoms of Bright's disease, which they certainly are not. Nor, 
again, is it easy to see how the kidney disease could have been the 
direct cause of the organic change in the heart and the symptoms due 
to it. Bright's disease may, it is true, give rise to endocardial inflam- 
mation and to consequent changes in the cardiac valves ; but in the 
cases referred to no such changes existed, and, therefore, the kidney 
disease could not have held a causal relation to the angina by pro- 
ducing such valvular lesions. 

The morbid changes most commonly found in connection with 
angina pectoris are obstruction of the coronary arteries, insufficiency 
of the aortic valves, or rigidity of the aorta, possibly interfering with 
the filling of the coronaries, and fatty or fibroid degeneration of the 
heart. Any one of these pathological conditions may give rise to 
cardiac ischsemia, which is most probably the immediate cause on 
which the angina depends. Cardiac ischsemia is more directly brought 
about by obstructive disease of the coronaries than by any other lesion, 
though atheroma or sclerosis of the aorta may accomplish the same 
result, as may also endo-arteritis or peri-arteritis of the heart arterioles 
by preventing sufficient blood from entering the myocardium, even 
though there may be no coronary obstruction. According to the sta- 
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tistics of Sir John Forbes, coronary disease was found in seventeen 
out of forty-five cases, or more than one-third.^ Lussana gives 
twenty-one cases of coronary obstruction in thirty-six fatal caaes of 
angina ;' and Liegeois, whose researches are later and probably com- 
prise a larger number of cases, states that three-fourths of all cases 
may be attributed to atheroma or sclerosis of the coronaries or aorta, 
or both.' 

Now all these are degenerative changes, and apparently they cannot 
be directly attributable to any renal disease. It would seem more prob- 
able, therefore, that the change in the heart giving rise to the symptoms 
of angina is, as is ably maintained by Professor Da Costa in reference to 
the cardiac hypertrophy of Bright's disease, not the direct consequence 
of that disease, but a part of a general degenerative change, of which 
one expression is manifested in the heart and another in the kidney. 
As Russdorf remarks in the report of his case, '* the renal change is the 
last stage of a slow process of disease, of which the beginning was in 
the heart.** 

And, perhaps, if we are inclined to believe with Dr. Da Costa and 
Dr. Longstreth, that " it is in the nervous system that we are to search 
for the original source of the malady,*' we may think that some fur- 
ther probability is lent to this view by the pathological fact of the 
increased arterial tension found both in Bright's disease and in angina 
pectoris, and due to a change in the vaso-motor system, and possibly 
in the cervical ganglion, and the further therapeutic fact that nitro- 
glycerine, which lessens this tension, has proved beneficial in both 
affections. 



DISCUSSION. 



Dr. George L. Peabody : The fact which Dr. Chew brought out at the 
close of his paper, of the occurrence of angina pectoris without there being 
recognized after death any vascular lesion, is one of great importance when 
we consider that a patient may die in such an attack and yet leave no lesion. 
One clinical fact of importance, that has occurred in my experience, is the 
frequent failure of the vascular dilators to relieve the paroxysm. Nitrite of 

1 CycIopiBdia of Practice of MediclDe, toI. I. p. 107. 

9 Vlrchow'B Handbucb, toI. ii. p. 422. * Bull. H6d. dea Vo«g»a. 
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amyl and nitroglycerine are of no value except when there is increaaed 
arterial tension. These parozysms are as likely to come on when there is 
defective arterial tension as when there is an increase toward the end of life 
in chronic sufferers from this malady. 

Dr. S. C. Chew : It has not been the object of my paper to discuss angina 
pectoris in all of its aspects, but only in its connection with chronic interstitial 
nephritis, as illustrated by the cases I have reported. 



THE TREATMENT OF 
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This paper is intended to deal with matters connected purely with 
the treatment of valvular diseases of the heart. In it I desire to record 
some opinions formed by experience ; to trace lines of procedure ; to 
see in how far new therapeutic agents have added to our resources ; 
and to try to make out in what direction the hand of progress points. 

Corvisart's famous quotation as a motto for his classical treatise on 
diseases of the heart, Hoeret lateri lethalis arundo, represents the 
thought for a long time prevailing, and still largely adhered to, cer- 
tainly as regards valvular affections, that nothing can be done for such 
grave conditions ; the fatal arrow must stay implanted until death 
loosens it. Side by side with this opinion has been, of late years, the 
doctrine strongly urged that treatment should be based on the par- 
ticular mischief at valves and valve openings and its supposed neces- 
sary consequences on the walls, and rules are laid down for the use or 
avoidance of remedies in accordance with these preconceived ideas, 
and with the special name the valvular disease bears. Thus, in mitral 
regurgitation, as well as, and even, more markedly, in mitral narrow- 
ing, digitalis is. to be employed to increase the propelling power of the 
heart ; in aortic regurgitation, with its large left ventricle, this drug 
is to be avoided — may be even dangerous ; and, as the resulting hyper- 
trophy is mostly sufficient, digitalis is of little or no value in aortic 
narrowing. In tricuspid regurgitation we are taught by some never to 
omit its use, whatever else we do ; by others, that as there is no com- 
pensatory muscular change, it is impossible that it can be of any 
service. 
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Now, from these doctrines and the suppositions on which they are 
based, I dissent. I think they only embody half-truths, which, rigidly 
applied, will lead to wrong practice. I believe they ought to be 
taken simply as very general statements concerning the particular 
tendency of each valve disease, but not be the guide in an individual 
case without an accurate study of the special features of that case. I 
hold, then, that the precise valve affected is not, with our present 
resources, the keynote to the treatment of valvular heart disease. 
Much more important is it to regard the state of the muscular fibre ; 
the size of the cavities ; the condition of the arteries, veins, and capil- 
lary system ; the secondary results of the cardiac lesion ; the control 
of the nervous system. Important, too, it is to bear in mind the 
cause of the malady. Holding these views and largely based on them, 
I advance these propositions for the management of cases of valvular 
disease of the heart. We are to take as indications : 

1. The state of the heart-muscle and of the cavities. 

2. The rhythm of the heart-action. 

3. The condition of the arteries and veins and of the capillary 
system. 

4. The probable length of existence of the malady, and its likely 
cause. 

5. The general health. 

6. The secondary results of the cardiac affection. 

It is on these considerations that the treatment of valvular affections 
turns, and the first of them is, from a practical point of view, the most 
important. It influences action in diverse ways. Thus, if we have 
a case with heart-muscle which has increased in size simply to the 
extent necessary to overcome the difficulty made by the valvular im- 
perfection ; in which the cavities are but little stretched ; in which a 
stronger impulse is not associated with marked apex displacement or 
with greatly increased transverse percussion dulness ; in which the 
arteries do not throb inordinately, nor the veins are turgid, nor the 
surface mottled and the capillary circulation sluggish ; in which there 
is no dropsy, no respiratory embarrassment; in which the general 
health is good, and exercise does not produce inordinate distress — we 
know that compensation has followed injury, that heart-muscle and 
cavities are in, for that case, healthy condition, and should endeavor 
to keep them so by simply regulating the patient's life and habits. 
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No matter by what name the valvalar disease is labelled, there ought 
to be no interference with it by drugs, certainly not by remedies 
which act on the heart. 

But the same patient may show excessive cardiac growth and force, 
and be greatly benefited by cardiac sedatives ; or later he presents a 
halting beat of the heart, the cardiac dulness has increased, so has the 
impulse in extent, but not in force; there is oedematous swelling 
around the ankles ; the veins are more prominent ; lungs and liver 
are engorged; small vessels are visible in the skin, and are tardily 
emptied by pressure ; the stretching, faltering heart calls for support, 
and is rallied, made regular, and kept for a long time performing its 
functions admirably, by the persistent employment of moderate doses 
of digitalis. Yet this is the same patient ; all the while the disease 
bears the same name. ' But his treatment has been followed by such 
striking results because the state of the heart-muscles and of the cavity 
has been fully recognized, and been made the basis of remedial inter- 
ference. 

Persons thus supported in their circulation may be kept alive for 
years and capable of leading useful lives. But this is not the main 
point I wish to bring out. It is chiefly that the same valvular disease 
will at different times, according to the varying state of heart-muscle 
and cavity, require very varying treatment. In truth, I have had 
cases come under my observation in which the active state of the cir- 
culation, the marked hypertrophy, the cardiac uneasiness were always 
greatly relieved by aconite, and so much aggravated by digitalis, 
which produced a sense of cerebral uneasiness and weight, that the 
patient had the greatest dread of this drug, even for temporary pur- 
poses ; yet I have known such cases, when the heart began to weaken, 
owe, for years, their life to the steady use of digitalis. 

The class of cases just alluded to, chronic in their course with slowly 
deteriorating compensation, are, usually, those in which small doses of 
digitalis act so favorably. The quantity required is, indeed, rarely 
more than ten drops of the tincture twice daily, kept up until the 
effect on the heart and pulse becomes perceptible — which may be in a 
week or in several — and then suspended, to be resumed according to 
circumstances. Nay, I have found a single dose of ten drops, repeated 
once in twenty-four hours, preferably at bedtime, show the same happy 
results. Some patients do better with five-drop doses, every fourth 
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or sixth hour. But the rather larger dose, at longer intervals, is 
usually the less disturbing plan. Should the digestive organs become 
deranged, I use digitalis by suppository ; from two to four minims of 
the fluid extract incorporated in cocoa butter are efficient. 

Digitalis acts in the cases under consideration chiefly as what is 
called a heart tonic ; it makes the contractions of the cardiac muscle 
stronger and slower, it produces a fuller flow in the finer vessels. It 
answers, as already stated, in small or in very moderate doses. It is 
required in much larger amounts in those instances of valvular disease, 
comparatively rare, in which there is almost from the first dilatation 
and all the excessive feebleness of circulation this brings with it ; or 
in which, late in the history of the valve affiection, the dilatation has 
outstripped the hypertrophy. Under both these circumstances of 
cardiac weakness, digitalis may be alternated with strychnia and 
supplemented by alcohol. 

There is yet another cardiac condition encountered in valvular dis- 
ease, in which digitalis is the principal remedy, and in still larger doses. 
It is where the compensatory hypertrophy is gradually lessening in 
proportion to the valvular defect ; where the venous system is becoming 
gorged, the breathing much oppressed, the internal organs congested ; 
where the feet are beginning to swell ; where the pulse is rapid and com- 
pressible, and the heart often fitfully excited; it is when the symptoms 
become rather suddenly aggravated, and a sense of weight and distress 
in the cardiac region suggests that the organ does not fully empty 
itself, that larger doses of digitalis will show a wonderful influence. 
Fifteen minims of the tincture every second or third hour will not only 
cause the struggling organ to contract powerfully and help the general 
circulation, but will diminish the choked condition of the cavities, not- 
withstanding that up to a certain point digitalis prolongs the diastole. 
The action of the drug is helped by ammonia, by brandy; but while 
given in these large doses the patient must be kept at rest. The 
mischief once checked, smaller doses will again show their good effects. 
We may meet with the condition under discussion in any case of val- 
vular disease ; undoubtedly most often in mitral complaints, but also 
in advanced stages of aortic regurgitation ; and, if in the latter afiection, 
we need not be deterred, on theoretical grounds, from withholding the 
treatment indicated. 

In the remarks just made it has been assumed that we are dealing 
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with hearts in which the muscular fibre, however increased, is, on the 
whole, healthy ; in other words, not in a state of degeneration. But 
supposing that it be ; supposing that there be a granular, or a fisktty, or 
a waxy, or a fibroid change. Is the treatment to be altered ? I do not 
think that it can be materially modified except in the rather steadier 
use of stimulus ; yet we will not obtain the same result from digitalis 
or kindred agents, and arsenic or strychnia is always worthy of triaL 
These are difficult cases to treat, and difficult cases to recognize. The 
age ; the history, which shows a likelihood of fatty or other degenera- 
tion ; the aspect of the patient ; and the very fact that the heart-muscle 
does not seem to respond to cardiac tonics, give us a clew to the true 
character of the aflFection. Neither the sphygmograph nor the cardio- 
graph helps us much in the recognition. 

We have been considering heart complaints, and they are the most 
common, in which sooner or later the compensation is defective, and 
the heart has to be sustained. But there are cases, already alluded 
to, in which this never happens, in which no interference is required, 
in which the patient, if patient he can be called, has a heart quite suf- 
ficient for the ordinary purposes of life. It gives no uneasiness, and, 
even if aware of his cardiac malady, its existence ceases to trouble 
him. These are especially cases of aortic disease, narrowing or regur- 
gitation, particularly the former, with marked, but not excessive hyper- 
trophy. Secondary results of the cardiac affection are not seen; 
though, as is fully recognized, there is greater tendency to sudden 
death, and violent exertion must be avoided. Yet I have known 
persons having these aortic maladies distinguished in pursuits with 
constant strain ; one, an officer of many campaigns ; the other, a 
most laborious physician ; the third, the captain of an athletic team 
at a college proud of its athletic eminence ; and not one is aware of 
being the worse for exertion, suffering neither pain nor shortness of 
breath. Two have lived over twenty years since I have been cogni- 
zant of their malady ; they do nothing to counteract its effect, except 
leading a very temperate life. 

Yet another class of cases presents excessive muscular growth, and 
cavities that have but moderately increased. This state is more often 
met with in aortic affections, particularly regurgitation ; but it may 
also happen in mitral regurgitation, with or without coexisting aortic 
disease. The impulse is extended, forcible, and forcible out of pro- 
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portion to the cardiac percussion dulness ; there is often throbbing of 
the vessels of the neck, dull headache, tension in the pulse, and a 
feeling of constriction in the chest. Aconite is preeminently the 
remedy ; it diminishes the blood pressure in the arterial system and 
gives great relief. I usually employ two drops of the tincture, every 
fourth or sixth hour, for the first few days of the treatment, and then 
only twice a day ; or give one drop every third hour until an effect 
on the force of impulse and pulse is produced, and keep up this effect 
with a drop dose, two or three times a day, for several weeks, inter- 
mitting the treatment, and resuming it from time to time. Veratrum 
viride has similar applicability ; it is, however, more apt to nauseate. 
But I have often had the happiest results from a combination of one- 
drop doses of aconite tincture with three of tincture of veratrum 
viride, and seven of tincture of ginger. It is an admirable sedative, 
and does not sicken. 

Summing up, then, the treatment of valvular affections of the heart 
as they present themselves ordinarily, and basing it chiefly on the con- 
dition of the cardiac muscle and of the cavities, we find practically 
thre^ groups : 

Cases in which no special treatment is required. 

Cases in which excessive growth and strong action call for aconite 
or veratrum viride. 

Cases in which, either early or late, and with or without increased 
muscle, the heart falters and needs support, and for which digitalis, 
used differently according to varying indications, is the principal 
remedy. 

This line of treatment is held to independently of the exact valve 
affection. It requires tact and experience to adjust it to the individual 
case. But when adjusted, the results are excellent. 

I turn now to the other points laid down at the beginning of this 
paper, which are to guide our therapeutics. They will not long detain 
us; for they are of far less importance than the one just considered. 
The rhythm of the heart, its regularity or irregularity, has, indeed, 
been already alluded to in connection with the state of the cardiac 
muscle and cavities. Still there are cases, especially of mitral nar- 
rowing, in which the extreme irregularity presents a striking feature, 
and in which the question naturally arises, whether we cannot do 
something special to remedy so threatening a condition. They are 
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mostly cases with imperfect or weakening compensation, and, there- 
fore, to be benefited by digitalis and remedies of that class. Yet, as 
an adjunct to this treatment, belladonna may be advantageously em- 
ployed, and pushed to its constitutional eifect. From belladonna 
alone I have not seen any marked results as a cardiac tonic ; but, 
without depending entirely on it, I know it to be valuable for the 
relief of irregular action. 

The condition of the arteries and veins and of the capillary system 
furnishes an indication for treatment which is apt to be overlooked. 
Attention is paid to the veins and to their turgescence in instances of 
dilated right heart and cardiac dropsy. But there is the equally im- 
portant state of the arteries, of the arterioles and capillaries, and the 
appearance of the skin and the network of fine vessels in it, by which 
we can judge of the more minute circulation. Now, we must remember 
that the very remedy we use most in cardiac disease, digitalis, contracts 
the arteries and arterioles, and the indications are often to get with 
increased cardiac power a free flow in the vessels without resistance 
from them. No remedy does this ; and a certain remedy of the kind 
is greatly needed. It is claimed that strophanthus has this valu^able 
property, that it is a cardiac tonic which does not also contract the 
bloodvessels ; but this is not proved — indeed, recent researches, such 
as those of Bahadhurji,* suggest the contrary. Still, the evidence is 
in favor of strophanthus contracting the vessels to a much less degree 
than digitalis. Nitroglycerine and the nitrites produce rapid and 
great dilatation of the vessels, but have, I think, very little effect on 
the muscular power of the heart. Belladonna and atropia in decided 
doses have somewhat the same action as nitroglycerine, less on the 
vessels, rather more on the heart. Whv can we not learn to com- 
bine nitroglycerine or atropia with digitalis in right proportions, and 
obtain, where we so wish it, full cardiac power without resisting 
vessels ? 

There is, I am certain, a rich field here for accurate research* 

1 British Medical Journal, Sept. 1887 ; also comments on his researches by H. C. Wood (Therapeu- 
tics, seventh edition, 1888). Lauder Bruuton (Pharmacology, third edition, 1888) speaks of strophan- 
thus as not producing "so marked a contraction'* of arterioles as digitalis Purdy's obaerrations 
(Chicago Med Journ. and Exam., March, 1887) lead him to the conclusion that strophanthus acts only 
in large doses upon the vessels Zerner and A. Low ( Wien. med Wochenschr., xxx. S6-40, 1887) give 
many pulse-tracings and arrive at much the same results as those originally published by Fiaser. They 
found strophanthus to cause a more energetic systole and longer diastole, without producing contrac- 
tion of vessels. The whole subject needs further investigation. 
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While waiting for an agent which by itself has the needed qualities, 
we can use the remedies we possess to modify each other ; and in the 
class of cases with sluggish capillary circulation we may also make use 
of gentle massage. 

The probable length of existence of the malady and its likely cause 
must be taken into account in treatment ; the former, because it gives 
us an idea how actively the process of compensatory hypertrophy is 
going on, and whether it had better be stimulated or checked. Besides, 
it bears on the point whether the original malady is so far off that it is 
still worth while treating. In this respect, then, the consideration of 
the duration and of the cause of the valvular lesion merges. 

Now, let us consider this question of cause. It is needless to repeat 
all the possible causes of valvular mischief; the most prominent 
certainly is rheumatism, next come the degenerative changes, as of 
advancing years, of Bright's disease. When rheumatic, can we treat 
it specially? My experience says distinctly not. We possess no 
remedies to influence the results of the rheumatic endocarditis when 
the acute stage is fairly over. Indeed, if it be three months after the 
attack, I believe the attempt useless. Before this, it may be worth 
while to try a course of iodides, of blisters, of rest. It will generally 
fail ; but I have twice seen loud murmurs, left after rheumatism, thus 
disappear, and, I believe, the valve restored. When the attack dates 
some time back, no good results come from attempts at absorption. 
I have several times watched the effects of long-continued, faithfully 
carried out trials. One, in the person of a middle-aged physician 
who was determined to get rid of a rheumatic mitral disease with a 
marked systolic apex murmur, and ho signs of pulmonary congestion. 
He kept himself saturated with iodides for a year, only stopping for 
short intervals, when sickened by the drug. At the end of a year the 
murmur was just as distinct as before, and his general health certainly 
not so good; the extent of hypertrophy appeared unchanged. I 
watched a similar case for eleven months; the result was the same. 
Yet it is well in instances which have clearly a rheumatic origin, to guard 
against the possibility of the recurrence of the rheumatism, since this 
may lead to an aggravation of the valve mischief; it is well at the first 
sign of a rheumatic outbreak to insist on rest and to administer freely 
alkalies, or the salicylates. At all times, too, ought the food, the 
clothing, and life generally, to be regulated as it would be in any one 
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liable to rheumatism. The same line of thought, though not with 
exactly the same agents, will indicate to us how to manage the heart 
disease of the gouty, with the occasional appearance of large quantities 
of lithic acid in the urine. 

With reference to atheromatous disease, with its pulse so often of 
higher tension than the cardiac condition would indicate, we can, with 
our present knowledge, do nothing for the gradual decay which is going 
on. Acids have been suggested, but acids will not answer. Doubtless, 
future therapeutics will include solvents and other means to influence 
<legenerative states, and they will be used in cardiac affections. Viewed 
now, we can only say that this kind of cases requires a more constant, 
though varied, cardiac support than the recognizable organic mischief 
calls for. 

There is, however, a form of valvular affection of the heart in which 
we can treat the malady according to its cause with the happiest 
results ; it is the form which I have called functional valvular disorder. 
Since the publication of my paper on the subject,^ I have had many 
more cases of it, and have learned to remedy the perverted valve action 
and its consequences in a number of instances which at first appeared 
to be incurable organic valvular disease. This was accomplished by 
rest, followed by graduated exercise, by careful diet, and by the per- 
sistent use of small doses of digitalis, or, in some later cases, of adoni- 
dine. The cases were chiefly mitral regurgitant affections; two of 
them distinctly followed heart strain from excessive rowing. They were 
not in any sense anaemic. In two in which the treatment was 
concluded within the last year, and one of which had considerable 
pulmonary engorgement, the valve has so completely returned to its 
normal action that no murmur could be detected by experts who saw 
them subsequently. 

It seems almost needless to speak of attention to the general health, 
as an indication for treatment, were it not that some important consid- 
erations are involved. In the first place, it is evident that the better 
state we keep the blood in, the better the heart muscle will be nour- 
ished, the less likely to undergo degeneration. This is, perhaps, the 
reason why iron is so often thought of as a routine practice in valvular 
affections. Yet it is, as a rule, not a good remedy; it constipates, 

1 American Journal of the Medical Sciences, July, 1869. 
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produces headache, a full feeling about the heart, aud is badly digested. 
It ought only to be given in cases clearly ansemic, or after recovery 
from an acute malady. Food is generally much more important than 
iron. It should be nutritious, easily assimilated, but never taken in 
large quantities at a time. Strong broths, fish, eggs, meats, poultry 
and game, and such green vegetables and fruit as are readily digested 
must form the basis of the food-supply ; and those who like milk, or 
have no distaste for digested milk, can take either in moderate amounts 
to advantage. There is no objection to the use of coffee and tea if not 
excessive, and small quantities of alcoholic drinks are rather beneficial 
than otherwise in inadequate or faltering compensation. Except for 
gouty persons, we may hold to the axiom, that it is quite right to 
allow alcohol in cases to which we think digitalis applicable. The 
light wines are well borne and apt to be of service. Champagne is 
bad for most patients. I have known even a single glass produce 
violent palpitation, cardiac distress, and oppression. The dress should 
be loose-fitting and warm ; and, owing to the readiness with which 
laryngeal and bronchial catarrhs arise, exposure to cold and damp 
should be avoided. 

With reference to exercise, it is diflScult to lay down rules. Of 
course, all violent exercise, like all sudden effort, is to be avoided; 
and in the cases with rapid circulation I believe in considerable 
repose. But where the heart is not acting too violently, nor too 
rapidly, there is no doubt that regulated muscular exercise, especially 
on foot, is of use, as it sustains the nutrition of the organ. It must 
be kept within the limits of not producing shortness of breath, and 
ought not tQ be undertaken in the face of a strong wind. Of the hill> 
climbing and mountain-climbing plan of treatment, recently advocated 
by Oertel, I have had no experience. What I have seen of the diffi- 
culty people with valvular heart affections have in living in moun- 
tainous regions, as in Colorado, does not incline me favorably to the 
plan. Keeping the nervous system as quiet as possible and being 
cheerful, are undoubtedly great aids in holding the cardiac malady at 
bay. Nervous people with valvular disease do badly ; their excite- 
ment tells on the heart. Worry is even worse. Absence of worry 
means generally long life ; worry, short life. 

The sixth condition I laid down for the treatment of valvular dis- 
ease relates to the secondary results of the cardiac affection. With 
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these it may be proper to consider some special heart symptoms which 
are at times of unusual prominence. But the attacks of palpitation 
and cardiac pain ; the tendency to syncope ; the dyspnoea ; the dropsies ; 
the affection of the kidneys; the headache and vertigo; the insomnia; 
the plugs that are washed into brain, or lung, or spleen, or liver; the 
hepatic engorgement; the catarrhal affections of stomach and upper 
bowel, furnish so many morbid states that it would be impossible here 
to consider them or their management. I will only select for discus- 
sion a few, and try to make clear some points which I have learned 
by experience., 

As regards palpitation in cases in which it is marked, we are often 
met by this difficulty, that it gives a fictitious strength to the impulse. 
We ask ourselves, whether it would not be better to treat such cases 
by sedatives? Yet the pulse, though rapid, does not correspond in 
strength, the heart is really weak, laboring; and we shall rarely be 
wrong in meeting the symptoms with ammonia, with brandy, and 
with similar agents. Then we notice a class of cases in which palpi- 
tation is not uncommon, but in which the action of the heart is some- 
times rapid, at other times slow, and is very much influenced by th^ 
least fatigue. This may happen after some illness other than car- 
diac, or after mental anxiety. There is a functional cardiac disorder 
superadded to the organic malady, which may, indeed, show fair com- 
pensation, and really be but slight. Great attention to the general 
health, with rest, will get rid of the added marked functional disturb- 
ance ; and occasional doses of bromide added to digitalis, if this be 
not otherwise contraiivdicated, a course of cannabis indica, or of 
arsenic, will show good results. From opium, too, giyen in small 
amounts, we are apt to observe a happy influence. 

In yet another class of cases we have a constant sense of cardiac 
uneasiness or actual pain as a striking symptom. In such the iodides 
usually do good, also wearing a plaster over the heart. It may be 
that- plasters, as Lauder Brunton suggests, act simply by pressure ; 
but, at all events, they act. In instances in which there is decided 
force to the impulse, I often order aconite plasters, of half strength; 
in other instances, belladonna plasters; and the relief they give makes 
the patients very willing to repeat them. But the best of all remedies 
is nitroglycerine. It is most unfortunate that this valuable agent, 
which lessens blood pressure and diminishes the resistance the heart 
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has to overcome, and which, therefore, ought to have so large a field 
of usefulness in valvular disease of the heart, is so repugnant to many 
patients, and produces headache so readily that it has to he discon- 
tinued. Yet those who can take it reap the benefit. I have re- 
frained from quoting cases in detail, but I cannot forego citing two 
striking instances of its favorable use, and in one of long continuance 
of its administration. 

Mr. A., seveoty-one years of age, was obliged to retire from the manage- 
ment of a large business on account of shortness of breath and constant dull 
pain in the cardiac region. He wa^ also much annoyed by dyspeptic symp- 
toms. He presented a mitral incompetency with only slight compensatory 
hypertrophy ; indeed, the impulse was not strong. He had used many reme- 
dies, and did not tolerate digitalis well on account of its disturbing the stomach. 
Drop doses of a one per cent, solution of nitroglycerine, Increased to two drops 
three times a day, removed in a few weeks the cardiac pain, stopped the inter- 
mittent action of the heart, and did the dyspnoea more good than anything 
elsel He was able to resume his occupation, reverting to the remedy as he 
thought he needed it. 

Mrs. E., fifty-five years of age, had a terrible record with reference to dis- 
ease of the heart. Her grandfather and father had both been extremely 
gouty, and there was reason to think had had disease of the heart. Two 
sisters had died of valvular disease. She herself had had swollen feet when 
a young woman, and other evidences of gout. But these subsided; and, as 
years passed by, the large joints and the muscles troubled her, and she looked 
upon herself as rheumatic rather than as gouty. Yet she never had an acute 
attack of rheumatism. She was fond of travelling, and I did not see her at 
times for long periods. But five years before her death I am certain that she 
had no cardiac malady ; for, knowing the history of the family, I examined 
her with reference to this point. She went to Europe two years subsequently, 
and about that time began to notice that she could not go up hill without 
panting. 

While at Homburg, about eighteen months before her return home, she 
had an attack of angina, for which niiroglyceriue was ordered, with relief. 
A subsequent and more severe seizure six months afterward at a railroad 
station, after some exertion, caused her to take the remedy regularly ; and 
she soon learned that, if she persisted in its use, she had neither attacks of 
angina nor the steady cardiac pain from which she suffered. She kept on 
with the medicine, in the shape of tablets of ^^(yth of a grain, twice daily, 
rarely oftener, for a year, stopping it only for short periods. She had mitral 
regurgitation with very moderate hypertrophy; tendency to pulmonary con- 
gestion and to bronchial catarrh, scanty urine with some albumin, never ex- 
ceeding one-fourth of the fluid in the test-tube, sleeplessness, and swelling of 
hands and feet. The heart was made more regular, and the dropsy speedily 
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relieved by digitalis and acetate of potasaiam. Indeed, it waa kept away by 
this, with the occasional substitution of caffeine. Under these remedies 
alone, however, the cardiac pain began to return ; toward the close the weak- 
ening heart had to be sustained by the free use of brandy. For her oppres- 
sion and miserable nights, dry cupping and Hoffmann's anodyne proved at 
first of service; she had, finally, to take full doses of morphia. The tablets 
of nitroglycerine were not abandoned until near the end. She died coma- 
tose. 

One of the most important of the secondary results of the cardiac 
malady is the diminution of the quantity of the urine. Not nearly 
enough attention is paid to this point, and unless the urine be albuminous, 
it is not thought to be of any service to take its state particularly into 
account ; yet it is very valuable to do so. Scanty urine, often of higher 
specific gravity than normal and full of urates, will go hand in hand with 
cardiac pains, with headache, and with dyspnoea. It is well known that 
the shortness of breath in valvular disease does not always receive an 
adequate explanation in the physical condition of the lungs. The ex- 
planation may be partly found in the concentrated condition of the 
urine, and, very likely, in some of its retained elements producing the 
disturbance in the capillaries of the lung or the respiratory centre. At 
all events, from a practical point of view, we observe that diuretics, in 
the condition alluded to, are most valuable in relieving the pulmonary 
distress and the other symptoms. Of great service is caffeine, than 
which, indeed, there is no better diuretic in cardiac cases, especially 
those with weak heart and concentrated urine, and which, also, up to a 
certain point has the properties of digitalis as a cardiac tonic. The dose 
generally sufficient is two grains of the citrate given every third hour ; 
but it may be given in five-grain doses or more. Caffeine itself is 
advantageously administered, as was, I think, first suggested by Tanret, 
in combination with benzoate of sodium in solution. I have found a 
grain of each of these drugs mixed with syrup of orange flowers, or of 
orange-peel, and water, each half a drachm, a good formula. Some of 
the new salts, which are very soluble, such as the cinnamate or the 
phtalate, are also easily given. The former of these, as the sodio>cinna- 
mate, contains sixty-two per cent, of caffeine, the latter fifty-six per 
cent., and is soluble in five parts of water. Both are adapted to hypo- 
dermic use ; so is the sodio-salicylate. 

Dyspeptic symptoms, due to a catarrhal condition of the stomach 
and bowel, are very common in valvular diseases, especially in those of the 
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mitral and tricuspid valves. They may or may not be associated with an 
engorged, torpid liver ; they may or may not be in the form of painixil 
digestion. In either case the failing appetite is apt to be treated by 
tonics, often by iron. These are not, in my judgment, the right reme* 
dies. I believe purgatives are ; they strike directly at the morbid state, 
and subsequently some bitter, or small doses of nux vomica, will restore 
the desire for food. Purgatives are not given as often as they ought to 
be in valvular disease of the heart. There is the fear of weakening the 
patient ; which they do not, if not abused. They not only remedy the 
stagnation in the portal circle and remove the catarrhal condition, but 
they lessen the liability to dropsy. The old treatment of a^ occasional 
mercurial was good treatment ; and calomel may be beneficial in other 
ways in affections of the heart, especially those with dropsical tenden- 
cies, than through its diuretic action, which is now receiving so much 
attention. 

It is impossible in examining the treatment of diseases of the heart, 
whether of the disease itself or of its consequences, not to be stiuck 
with the important part digitalis plays. And the question naturally 
arises, whether any of the newer remedies can take its place. I have 
tried them all, and I believe there is hot one which is as trustworthy, as 
valuable ; not one is at the same time so good a cardiac tonic and a 
diuretic. But undoubtedly digitalis cannot be kept up uninterrupt- 
edly, and it is apt to produce, after a time, derangement of the digestive 
organs. Some cannot take it at all ; and as in any form of tonic, so 
with this cardiac tonic, we get better results by occasional change. 
I hold caffeine, strophanthus, and adonidine to be the best substitutes. 
I have already spoken of caffeine. From adonidine I have witnessed, 
in one-tenth to one-fifth of a grain doses three times a day, some admira- 
ble results ; but more in cases of functional than of valvular disease of 
the heart. Yet even here I have known it to act as an excellent heart 
regulator. So does strophanthus, which I have, moreover, often seen 
strikingly influence irregularity and dyspnoea. Its action is very 
rapid, but not so permanent as that of digitalis, and though much is 
claimed for it as a diuretic, its influence in this respect is inferior both 
to digitalis and to caffeine. It would seem specially applicable to cases 
with defective power and high arterial tension, as sometimes met with in 
the heart lesions of Bright's disease ; but from actual experience I am 
not yet certain on this point. Gonvallaria has, on the whole, disap- 
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pointed me in the treatment of valvular disease, though I think it is of 
value in palpitation of the heart and in other forms of functional dis- 
order. Cocaine answers very well in some cases ; it is certainly both 
a cardiac stimulant and tonic and not devoid of diuretic powers. 

A remedy which I am using now a great deal is chloride of barium. 
Since I became acquainted, through the investigations of Boehm and of 
Bartholow, with its physiological action and learned that in this it resem- 
bles digitalis, I have prescribed it repeatedly in valvular aiFections. I find 
it both a general tonic and a cardiac tonic, a remedy that increases the 
tone in the bloodvessels, a fairly good diuretic, and one that can be 
taken for a long time without disordering the stomach. It may be 
even, as Robert* shows, administered hypodermically. The dose in 
which I have given it by the mouth is one-tenth of a grain in pill, three 
or four times daily ; a rather larger dose is, however, admissible. In 
very decided amounts it is apt to produce diarrhoea. As Bartholow 
points out, it has many incompatibles, and it is best not to give it in 
combination. Among its properties I have noted that it lessens cardiac 
pain. I learned this from the case of an elderly gentleman with a 
mitral lesion, regurgitation with some narrowing and defective compen- 
sation, in whose case pain or constant cardiac uneasiness was a promi- 
nent feature. Digitalis did him in this respect no good and was losing 
its effect in steadying the irregular heart. Chloride of barium in one- 
tenth of a grain doses improved him greatly ; the oppression was 
relieved, the heart became more regular, the cardiac distress disap- 
peared. He has been more than once benefited for a long time by a 
three weeks' course of the remedy. 

I must not bring this paper to a conclusion without mentioning a 
point of which I know the great value, — to make periodical examina- 
tion of persons affected with valvular disease. I am not speaking of 
those in whom serious symptoms call for constant supervision ; rather 
of those who, under our advice, take little or no medicine. In them, 
too, it is true that the heart of to-day may not be the heart of a month 
henee^ Yet they are the ones chiefly in whom beginning changes can 
be most readily met, and whose lives, with the aid of treatment when 
necessary, can be greatly prolonged. Let them be made aware of the 
importance of skilled supervision. It will not mean needless interfer- 

1 Therapeutic 0«setto, June, 1887. 
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ence \ it will mean judgment as to when interference is really helpful. 
In valvular disease, as in other instances of disease of the heart, ad- 
vance in knowledge is demonstrating how the arrow in the side can be 
kept from being fatal. 



DISCUSSION. 



Dr. F. C. Shattuck : I would like to ask Dr. Da Costa whether his expe- 
rience with strophanthus has led him to share the view expressed by. Dr. 
Fraser with regard to its action — that while the drug is au efficient promoter 
of the vigor of the cardiac contractions, it does not, as does digitalis, at the 
same time increase the resistance in the peripheral circulation by contractiug 
the bloodvessels. 

Dr. S. C. Chew: In my experience with strophanthus it has varied with 
different preparations of the drug. The tincture which I first used was ob- 
tained from Professor Fraser, of Edinburgh, and gave most satisfactory 
results. Other preparations used since then have in some instances proved 
very effective, and in others have disappointed me. Whether strophanthu» 
can add to the contractile power of the heart without increasing arterial 
resistance, as claimed for it, is open to doubt. 

Dr. Da Costa : Judging of strophanthus clinically I have not been able to 
satisfy myself that it has absolutely the power claimed for it, of acting on 
the heart without contracting the arteries. 



DISTURBANCES OF THE HEART RHYTHM WITH 

REFERENCE TO THEIR CASSATION AND 

THEIR VALUE IN DIAGNOSIS. 



By G. BAUMGARTEN, M.D., 

or n. LOUIS. 



Intermission and irregularity of the pulse never &il to attract the 
attention of the physician, and have been the subject of much discus- 
sion. Nevertheless, they are not commonly utilized as a diagnostic 
resource in a degree at all commensurate with the possibilities ; and 
this partly for the reason that we have not become accustomed to trace 
their meaning systematically, as we should trace that of a cardiac 
murmur, of an albuminuria, or any other physical sign ; nor do our 
text-books afford us much help in distinguishing cases in which the 
character of the heart's rhythm may have a deciding influence in 
questions of diagnosis or prognosis. In a given case, the mere fact 
of irregularity, by itself, may have little or no import; yet when 
attention is given to the character of the irregularity and to its con- 
junction with certain other conditions of the circulation, it may acquire 
diagnostic significance of great value. A systematic study and dis- 
position of certain facts, facts well known to you, may possibly 
secure for us a point of view from which greater precision of interpre- 
tation in the individual case becomes possible. If the desire for 
brevity should betray me into unduly dogmatic language, I trust you 
will supply the necessary grain of salt. 

Above all things is it desirable to group the alterations of rhythm 
according to their fundamental forms, a demand which the majority 
of text-books do not even attempt to fulfil. Anomalies of rhythm of 
the arterial pulse may be conveniently classed under three heads : 

I. Mere fluctuations in the frequency of the heart-beat from hour 
to hour, from minute to minute, or even in half-minutes; the uneven^ 
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unsteady pulse, slowed, as a rule, but easily impressed to greater fre- 
quency by slight causes, the so-called cephalic ptUsCy as seen in men- 
ingitis and other cerebral disturbances. The most common mode of 
origin of this pulse is in compression of the brain, which, as it arises, 
first slows the pulse, then makes it irregular and very frequent. The 
slowing is attributable to irritation of the pneumogastric centre, the 
increased frequency to paralysis of the same ; i, 6., moderate pressure 
excites, stronger pressure paralyzes it ; the irritability of the centre is 
increased before it is lost. The greatest irregularity (unevenness) of 
pulse is seen at the time when the centre begins to lose its irritability. 
While retarded, the pulse is large and full ; when frequent, it becomes 
small and vanishing. During the transition, the pulse-rate is subject 
to sudden change ; the slowed pulse of 60 rises in a few minutes to 
100, to 120, to 160, and in a short time again subsides. But, for the 
time being, the contractions of the heart are not really irregular, 
though often they are of unequal force. 

This form of pulse invariably points to cerebral trouble— compression 
of the brain from some cause, as from meningitis, from meningeal or 
cerebral hemorrhage, etc. ; local pressure in the region of the medulla 
oblongata ; concussion of the brain, etc. 

A similar pulse is sometimes encountered sub finem vitce^ as the 
expression of failing of the vagus centre, either from the asphyctic 
condition of the brain, or from oedema. 

II. Variations in frequency as well as in amplitude of pulse conso- 
nant with the respiratory movements, in such manner that the pulse- 
beats corresponding to inspiration are more frequent and less ample 
than those which coincide with expiration. This disturbance of 
rhythm may be carried so far that the inspiratory pulse-waves fail to 
reach the wrist, or at least to become imperceptible to the finger. Of 
this form of altered rhythm there are two varieties : (1) that which 
depends on mechanical compression of the aorta during inspiration, 
the original pulsiM paradoxus of Kussmaul, which by him was con- 
sidered pathognomonic of fibrous mediastino-pericarditis, but which 
has also been observed in some cases of copious effusion into the peri- 
cardium. This variety evidently has nothing to do with the rhythm 
of the heart, nor, directly at least, with the frequency of its con- 
tractions. (2) The very similar pulse resulting from exaggeration of 
the normal influence of the respiration upon the heart's contractions. 



284 BAUMGARTEN, 

This second form has been observed in stenosis of the air-passages 
and in capillary bronchitis, t. e., under conditions which exaggerate the 
respiratory movements themselves. 

The pulsus paradoxus of the first variety may be recognized as a 
sign of fibrous mediastino-pericarditis by the swelling of the jugular 
veins during each inspiration ; the fibrous bands which, when tightened 
by the inspiratory forward movement of the sternum, press upon the 
aorta, also compress the superior vena cava at the same time ; — as a 
sign of extensive hydro-pericardium by the permanent swelling of the 
jugulars. But in the absence of these symptoms on the part of the 
jugular veins, the pulsus paradoxus is to be interpreted as caused 
by exaggerated reispiratory movements, as has been observed in croup, 
in paralysis of the crico-arytenoid muscles, in compression of the 
trachea, and in capillary bronchitis. 

With a moderate degree of this form of paradoxical pulse I have 
become familiar as a harmless phenomenon in sleeping children. It is 
very likely the pulse to which StoU refers in the sentence quoted by 
Nothnagel :^ "/w pueria dormientibtiSy** etc. " In sleeping children, 
since in them the intermittency is almost a regular thing, it is not to 
be considered so dangerous." It is not really an intermittent pulse, 
however, but, as I can aver from numerous positive observations, a 
pulsus paradoxus, probably due to the full respiration, whose influence 
on the innervation of the heart predominates in the deep sleep of the 
child (more than in the adult) over the other regulating influences on 
the part of the central nervous system. 

III. The third group, finally, comprises all the numerous changes 
in rhythm more commonly seen in the form of intermittence, of alter- 
nating and bigeminous rhythm, and of complete irregularity. They 
are closely allied among themselves, and result from varied combina- 
tion of two factors, viz. : (1) the feebleness or suppression of a cardiac 
systole recurring at longer or shorter intervals with more or less regu- 
larity; and (2) variations in the length of the individual pulses, 
which may also occur regularly or with entire irregularity. The typ^ 
of pulse which result are mainly these : 

1 I>eut8chesArchir f. klin. Med., xvii. p. 190. The entire paragraph reads: " Pulmu tnttrmitUnt i» 
una pnUatione p«»$imuM in ocuCu, tl inflammaloriU ftbrOntB^ prm»erUtn ri alia vlgmnt gravia aeoidenUa. Ncnk 
ita maluMj n morbU ptetorU mperveniatj in q»Onu famUiarU ttt, ant m morbi* •mwn, owl m pUtkorioU, cmt 
in puerit dormientUnu, m quibu$ omnib%$ intsrmiitenUa f«rt cum/amiliarit «i(, non Ua pemicion mtUatanda,** 
Max Stoll, Baiio medendi In noeocomlo practlco Vindoboneuai. Viennoa Auatrin, 1700. Fiars t1. Sect. 
i,g67. 
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a. The intermittent and the deficient pulse: at, uncertain intervals 
one beat of the heart is feeble or absent.^ 

b. The pulsus altemans : full and feeble systoles (high and low 
pulse-waves) alternate regularly. 

e. The bigeminous pulse : a fall systole is followed, after a brief 
diastole, by a short and incomplete systole, and this in turn by a long 
diastole; — if, in such a rhythm, the feeble systob is insufficient to start 
any pulse-wave at all, there results the phenomenon commonly called 
intermittent hemisystole of the heart, or more properly heart-bigemi- 
nisTTij when two systoles are represented by only one pulse at the 
wrist; and 

d. The wholly irregular pulse^ arhytlimia or delirium cordis^ pro- 
duced by both factors combined without rule, both the force of the 
heart's contractions and the time of their recurrence varying almost at 
every step. 

The four types enumerated are subject to many modifications ; 
among them I will only mention that the alternating and the bigemi- 
nous pulse, of a sort of trochseic rhythm, are often converted, by repe- 
tition of the feeble systole, into a dactylic meter, when the bigeminous 
pulse becomes trigeminous (and similarly even quadrigeminous, etc.). 
These details of rhythm can be satisfactorily recognized only with the 
aid of the sphygmograph. It is a mistake to think these allorhythmic 
pulses (6 and c) uncommon ; in my experience they are of frequent 
occurrence. 

In addition to the four types named, it appears to me that the ex- 
tremely slow pulse {pulsus rarissimus), even if beating at regular 
intervals, is to be counted among the disturbances of rhythm ; in its 
etiology, in the circumstances under which it is encountered, in its 
clinical meaning, it has more features in common with arhythmia, than 
with a mere change of pulse-rate. Not to speak of the pulse in heart- 
bigeminism, which is, so to speak, a bigeminous pulse with the feeble 
twinbeat left out, — I have observed cases in which a regular pulse, 
say of 30, in a short time became a regular intermitting pulse of tJO, 
in which two full beats were followed by a complete intermission ; it 
is difficult not to infer that in the pulse of 30, each beat was followed 

^ Th« pulM has been called deflclent when the absence of heart wundi proTos the actual omiMion of 
asystole; intermittent when, as If more common, the pulse -wave started by the systole is too feeble 
to reach the wrist. 



286 BAUMGARTEN, 

by two intermissions. Lately, within my observation, a young man 
dying of diphtheritic paralysis of the heart, began by having a fre- 
quent and irregular pulse, in which gradually more and more of the 
feeble beats dropped out, lowering the actual number of palpable pul- 
sations to 67, to 60, to 52, to 36, the intervals becoming more and 
more regular, until he ended with a very regular pulse of 25 per 
minute. The very rare pulse of atheroma of the coronary arteries 
— I have seen it as low as 12 per minute — never quite regular, is 
undoubtedly of this character. 

I hold that all types of this group are related to each other not only 
in form but in origin. Gradual transitions from one to the other are 
often met with. Nearly all causes of the one may produce the other. 
They are mainly indicative of degrees of disturbance, in such wise 
that the intenser action of the cause produces the more complete arhyth- 
mia. And if this is true, then it need create no surprise that different 
forms of irregularity occur under apparently similar clinical con- 
ditions; nor is there any warrant for separating even the intermittent 
pulse from the wholly irregular pulse, so frequent are the transitions 
between these forms in the same case under only slightly altered con- 
ditions, as of posture, of labor and rest, of emotion and mental repose^ 
of cold and heat, before and after food. These transitions nowhere 
prove themselves so distinctly as the results of degrees of noxious 
influence as in the cases of intoxication by tobacco, coffee, tea, etc. 
Nevertheless, in judging of the semeiological value of arhythmic pulses, 
sufficient account is not taken of the particular forms of irregularity. 
The usual statement of the text-books that the pulse is irregular must 
be deemed incomplete. 

Moreover, as a symptom of diagnostic or prognostic import, irregu- 
larity of pulse acquires its real value only when taken in connection with 
its frequency and with the degree of arterial tension. An irregular 
small and soft pulse has a very different meaning from a slow and 
incompressible pulse showing the same irregularity. 

Sommerbrodt held that all forms of allorhythmia and arhythmia 
are dependent upon disturbed innervation — t. «., I suppose, upon 
altered function or structure of either the musculo-motor ganglia of the 
heart, or the fibres of the vagus or sympathetic, or their cerebral centres. 
I doubt if this be not too definite a statement in that it excludes the 
muscular fibres of the heart. Clinically, at least, we cannot divide up 
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the nerve-muscle apparatus of the heart, so as to decide, in a given case, 
whether the muscular fibres, the intracardial ganglia, or the connect- 
ing nerve-fibres are at fault. And if we cannot, then it is impossible 
also to prove (or to disprove) that the casual intermission of a beat, 
for instance, is due to inhibition (t. «., a phenomenon of irritation) or 
to failure of either nerve, ganglion, or muscle to respond to the normal 
stimulus (t. e.j a phenomenon of depression). With our present 
knowledge, implicit adherence to Sommerbrodt*s statement can only 
hamper the clinical estimation of the irregular pulse. On the other 
hand, much present difficulty of clinical interpretation can be avoided 
by considering the nerve-muscle apparatus as a unit, without attempt- 
ing to prejudge the question which constituent of it is mainly or 
primarily aifected. 

In trying to classify the irregularities of pulse according to the 
dinical conditions that give rise to them, I shall first dispose of the 
rarer and less important causes, premising only, that a disproportion 
between the strength of the heart and the demands made upon it is 
the fundamental condition of irregularity in most cases, and that, 
therefore, all other causes are the more potent, the weaker the heart is. 

1. One large group of the arhythmias is due to afiections of the 
cardiac centre in the medulla oblongata. Both irritation and depres- 
sion of the cardiac centre seem capable of disturbing the rhythm of the 
heart ; several conspicuous instances of pulsus altemans and of pulsus 
bigeminus have come under my observation in cases of cerebral hem- 
orrhage and of softening. Concussion of the brain sometimes causes 
intermittent and allorhythmic pulses. The more pronounced arhyth- 
mia said to have been seen in syncope seems referable to depression 
of the cardiac centre from cerebral anaemia. Psvchical influences are 
known to be causes of temporary arhythmia, most frequently in the 
form of intermittence. Whether disease of the trunk of the pneumo- 
gastric is ever capable, alone, of causing changes of rhythm is ex- 
tremely doubtfiil. Nor is there any clear proof that diseases of the 
sympathetic fibres, apart from lesions of their centre, affect the rhyth- 
mic beat. 

2 The nerve apparatus of the heart, both cerebral and intra- 
cardial, is, however, often disturbed by reflex influences starting from 
distant organs, as in dyspepsia, in hepatic affections, in some respira- 
tory lesions, and notably in diseases of the kidneys. Apart from the 
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lesions of circulation secondary to or concomitant with renal affec- 
tions, we not seldom witness in acute nephritis an irritability of the 
heart, difficult to explain exdept by reflex, which shows itself first in 
great frequency and smallness, and ultimately in complete irregularity 
of the pulse ; in other cases a pulsus alternans persists for long periods 
— weeks. 

The arhythmia sometimes seen in such neuroses as pure angina 
pectoris, chorea, etc., will usually fall under this head. To say that 
some cases of irregularity of the heart are due to an essential neurosis 
of the cardiac nerves and ganglia is, of course, begging the question. 
Of late, distinct organic lesions of the intra-cardiac ganglia have been 
observed, and upon such these cases may be based ; but our knowl- 
edge in this direction is fragmentary. 

3. A third group of arhythmias is that caused by the action of 
drugs upon the nerve-muscle apparatus of the heart. The action of 
the every-day heart poisons, tobacco, coffee, and tea, is well known ; a 
conspicuous instance of a very persistent trigeminous pulse from 
chronic nicotism is fresh in my memory; but simple intermittence 
and complete arhythmia are quite as common, indicating either dif- 
ferent degrees of intoxication, or different degrees of integrity of the 
heart itself. In a case of delirium tremens (if you will permit the 
expression ^'for short'') from abuse of tea and abstinence from food, I 
have been able to observe almost all forms of rhythmic aberrations in 
quick and endless change. Digitalis, belladonna, aconite, calabar, and 
similar poisons induce arhythmia under certain circumstances. A 
number of other drugs accused of the same action, such as chloro- 
form, tartar emetic, arsenic, seem to produce the irregularity indi- 
rectly. Thus, Petrina^ found that pilocarpin injected under the skin 
induced an allorhythmia (p. bigeminous) or arhythmia, after every 
injection, in some individuals *^in whom there was reason for consid- 
ering the muscular or the valvular apparatus of the heart as not quite 
normal." 

4. For, after all, the majority of cases of disturbed heart-rhythm 
are owing to changes in the heart itself. The condition common to 
these cases is incompetency of the heart in the broadest sense, — ^a 
disproportion between its motor power and the work to be done. If 

1 Deutschos ArchiT f. kliu. Med., zzi. pp. 416 et seq , 1878. 
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observation of its rhythm can aid in determining the condition of the 
heart as a motor organ, the value of this class of symptoms must be 
apparent, the more so when the physician realizes that a correct 
estimate of the vital power of a diseased heart is of even greater im- 
portance to him than a minute anatomical diagnosis. Where the 
irregularity has its origin in the heart itself, the power of its muscle- 
nerve-apparatus is not, or is no longer, sufficient for its task. This 
principle is important in deciding the question whether the cause of 
the arhythmia is situated in the heart. The arhythmia of the incom- 
petent heart can be temporarily increased by increasing the demands 
on the heart ; exercise increases the irregularity. More suggestive 
still is the fact that a moderate degree of allorhythmia which is 
observed in the erect or sitting posture, often ceases when the patient 
lies down, — an observation which, within ray experience, justifies the 
diagnosis of its cardiac origin.^ 

a. Milder grades of incompetency of the heart result from defec- 
tive blood supply and malnutrition of the cardiac wall, from long- 
continued fevers, and from dilatation of the heart. We may expect 
moderate degrees of irregularity in anaemic and cachectic patients ; 
their small, soft, and usually frequent pulse may remain regular until 
some additional demand, as by exercise, by some sudden new stimulus, 
by a sudden rise in blood pressure, renders it intermittent or bigemi- 
nous. 

The same not seldom happens toward the end of infectious fevers. 
Landouzy and Siredey^ observed in all fatal cases of typhoid fever a 
myocarditis with atrophy or fatty change of the muscular fibres ; 
above all, in those cases which terminated by collapse, and "in which 
the symptoms during life had been irregularity of rhythm of the 
pulse and rapid failure of the heart." In pneumonia, also, failure of 
the heart makes itself known by unequal filling of the artery, then 
intermissions, and at last perhaps entire irregularity of pulse. 

Dilatation from sudden severe strain or from habitual overwork, as 
in the case of military heart-strain, is very sure to produce, at first, 
a small, soft, accelerated pulse, and later an intermittent or even 
wholly irregular pulse of great frequency and low tension. When 

> I have also known the rerene to take place— a bigemlnoas pulse to dlnappear whenever the patient 
rose to his feet— in a caae clearly not of cardiac, but of nervous origin. 
* ReTue da MM., 1887 ; quoted in Practitioner, January, 1888, p. 64. 
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dilatation is the attendant of valvular disease, its beginnings are 
usually compensated by hypertrophy, and the pulse remains regular ; 
but with beginning failure of the heart, the pulse passes more or less 
gradually through the consecutive degrees of rhythmic disturbance. 
Even in the best compensated heart the rhythm is affected tempo- 
rarily by those causes which will produce arhythmia in hearts weak- 
ened through other than valvular affections — by unwonted exercise, 
mental distress, intercurrent disease, malnutrition. The irregulari- 
ties of pulse arise sooner, as a rule, in mitral than in aortic disease, 
sooner in insufficiency of the valves than in stenosis of the orifices. 
When the limit of compensation has been reached the disturbance of 
rhythm becomes permanent, and often attains to the highest degree ; 
the cardiac muscle has become permanently incompetent, and under- 
goes serious nutritive and structural changes. Hence, when in the 
isourse of a valvular defect the pulse becomes persistently irregular, 
it signifies that the hypertrophied heart is now falling a prey to those 
<;hanges which set a bar to all further compensatory growth ; and the 
greater the previous hypertrophy, the more complete the subsequent 
arhythmia — a rule which holds true in enlargement of whatever origin. 

b. By far the most frequent cause of complete arhythmia is that 
group of organic changes usually classed as myocarditis. This field, 
upon which I have already trenched, is far too large to harvest in the 
intended space of this paper; I must confine myself to the more 
<;ommon instances. The structural lesions named chronic myocarditis, 
when they have reached an extent which enables us to diagnosticate 
them, always make the pulse small, frequent, and completely irregular, 
the irregularity being persistent, not paroxysmal ; in the absence of 
this persistent arhythmia, indeed, the diagnosis is commonly impossible. 
No doubt, patients die before this stage has been reached, who had a 
regular pulse and yet show structural alterations of the myocardium 
post mortem; but such cases are practically beyond positive diagnosis 
during life. 

Acute myocarditis is also characterized by an arhythmic pulse, very 
small and often extremely frequent ; and its irregularity is an essen- 
tial factor in the diagnosis. 

c. The severer lesions of circulation in the substance of the heart 
a.re likewise prolific causes of arhythmia ; above all, sclerosis and nar- 
rowing of the coronary arteries, with its almost certain result of fatty 
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degeneration. The pulse is usually slow, also— sometimes extremely 
so. While some authors, like Leyden, make small account of irregu- 
larity of the pulse in sclerosis of the coronary arteries, I do not 
remember a single case of it in which the pulse was not either uni- 
formly allorhythmic, or, by spells, completely arhythmic; and the 
latter condition I consider much the more common. Extreme slowness 
of pulse, brachycardia, which is closely allied to the arhythmias, is 
also a common event. 

The use of the irregular pulse in diagnosis is, of course, greatly 
assisted by proper attention to its other qualities. The strength of 
the pulse, its frequency, the persistency of the irregularity, should be 
thought of in immediate connection with the rhythm itself. 

Thus (1) as to compressibility of the pulse : Those arhythmias which 
depend upon incompetence of the heart occur in soft pulses. With 
competent, especially hypertrophied hearts, the irregular pulse may be 
of normal resistance (as in arhythmias from nervous and reflex causes), 
or even hard (as in vaso-renal affections and in early stages of ather- 
omatous disease). 

(2) As to frequency of the pulse : The irregular %low pulse (ex- 
cepting the cephalic pulse, due to intra-cranial causes) is probably 
indicative of fatty heart the result of disease of the coronary arteries. 
Fatty degeneration of the heart, by itself, does UQt make the pulse 
irregular ; ^ but when a temporary over-exertion causes such a heart to 
stumble, the pulse is not only irregular, but also frequent^ and small, 
and soft ; when the fatty change is the sequel of atheroma of the cor- 
onary arteries, the irregular pulse more likely is retarded (but the 
blood pressure is low, even though the radial artery feels rigid under 
the finger). Mere weakness of the heart from any cause, when it 
makes the pulse irregular, also makes it frequent, 

(3) As to the persistency of the irregular pulse: An arhythmia 
which is permanent, never disappearing entirely, points to organic 
change in the heart itself; one which occurs only when the heart is 
temporarily subjected to more than ordinary work, indicates the rela- 

1 Kany obeae penont with fat-encumbered hearts have a slow pnlse ; whether the store of fat in and 
about the heart's muscle is the sole and direct cause of the IntermittAnce seems doubtful to me, since I 
hare seldom obserred this intermittonce in young persons of that description. Possibly, the pressure 
exerted by the exuberant fat has, in time, an effect upon the myocardium similar to that of calcified 
coronary arteries. 

16 
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tive incompetency of the heart ; when it occurs only in paroxysms, 
and with absolutely free intervals, it points rather to lesions of the 
cardiac nerve-apparatus, organic or functional. 

Finally it should be said, that in aged people the heart's rhythm is 
more easily disturbed than in the young ; that the irregular pulse is 
more frequently encountered and of less serious import, on the whole, 
in advanced age than in youth and early manhood ; but that the irreg- 
ular pulse in very young children is also ^^ fallicisaima res." 



DISCUSSION. 

Dr. E. T. Bruen : I desire to refer to an article in the D-ansactions of the 
Pathological Society of London^ by Dr. C. Hilton Fagge, in which a series of 
cases of fibroid disease of the heart are recorded, and in which a markedly 
slow pulse was a very characteristic feature. I think it an important matter 
to recognize that a slow pulse is so common in fibroid disease, since the phys- 
ical signs of this afiection differ materially from those of fatty degeneration 
of the heart. I have seen one case in which the pulse ranged from 18 to 22 
pulsations per minute for a period of three months — when death occurred and 
pronounced fibroid changes in the heart were found. 

Dr. R. T. Edes : I wish to call attention to one thing I have noticed, and 
that is, the occasional intermission in certain cases of pericarditis in which a 
beat or two falls out or becomes much weaker during the inspiration. 

Dr. William Osler : There are one or two points to which I wish to refer : 
certain individuals suffer with extreme irregularity of the heart for several 
years, without its producing the slightest inconvenience. In a foot-note to 
my article in Pepper's System of Medicine, I mention the case of a man of four- 
score who had extreme irregularity of the heart since his fortieth year. 
Another point to which I would call attention is the extreme irregularity which 
may exist in certain cases of mitral disease with apparently complete com- 
pensation, an irregularity often obstinate to every kind of treatment. 

Dr. H. M. Lyman: In cases in which there is no valvular lesion, no dila- 
tation of the heart ; in which, in fact, the phenomena are merely functional, 
I have noticed disturbances of the heart-rhythm. Many of them seemed to 
be entirely due to a disturbance of the excretory organs of the body. I have 
found them manifest themselves in persons of a nervous temperament, over- 
worked, and harassed by business, but presenting no lesions of the kidney or 
heart, or organic changes of the liver; and they were often associated with 
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some degree of gastro-intestinal catarrh. Such cases as that I have found not 
appreciably benefited by digitalis, or other heart tonics, but greatly relieved 
by measures which tend to stimulate the action of the liver and kidneys. 
They frequently manifest symptoms of muscular rheumatism and litheemia. 
Cases of this kind are very much relieved by laxatives associated with 
hepatic stimulants, blue pill with a little colocynth. These often give more 
relief than any specific cardiac drug. 

Dr. a. E. Sansom, of London : Great irregularity of the heart's action is 
very often consistent with perfect health. I have had several striking illustra- 
tions of this. I think it the bounden duty of the physician, unless this irreg- 
ularity is associated with cardiac changes, or unless we feel there is dilatation 
or degeneration, to try to reassure the patient, and direct his thoughts away 
from the heart. 

Dr. W. H. Draper : Some years ago my attention was called, by an article 
by Dr. Richardson, of London, to a class of cases which have been alluded 
to in this discussion, in which irregularity of the heart's action persisted for many 
years. Dr. Bichardson traced many of these cases to extreme nervous shocks, 
loss of property, grief from the loss of a relative, etc. I have been able to 
confirm Dr, Richardson's observation in a number of instances. I would like 
to ask Dr. Baumgarten if that agrees with his observation. 

Dr. Baumgarten: Perfect consistency of good health with irregular 
pulse has been mentioned. The intention of my paper was to try to arrive 
at a systematic view of altered rhythms. Of course, it is not my object to lay 
stress on the exception rather than the rule. One who has observed disturbed 
rhythm with perfect health has certainly observed a great many cases of 
arhythmia with impaired health. A number of these cases of irregular action 
of the heart in •* healthy " persons may be traced to the influence of tobacco, 
coffee, alcohol, etc. Psychical influences have been enumerated as causes of 
irregular pulse in my paper. 
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Since Henderson* in 1837 first claimed that the interval between 
the apex-beat and the pulse in the arteries was greatly prolonged in 
aortic regurgitation, this interval has attracted considerable attention 
from clinical observers, but a definite conception of its relations to the 
various morbid conditions of the heart and arteries has not yet been 
established. A brief account of opinions expressed in confirmation 
and negation of Henderson's view, and of such other claims as may 
have been made for the diagnostic importance of this interval in other 
directions, will, I think, suffice to show the existing need of a thorough 
working-over of the whole subject. 

The doctrine at first met with considerable opposition. Aran* 
(1842), Requin' (1846), Forget* (1861), Grisolle* (1852), denied 
Henderson's claim and held that the interval, if ever prolonged in 
cases of aortic insufficiency, never exceeded what was incident to the 
enfeebled circulation. Following this period of opposition came one 
of comparative prosperity for the doctrine. 

Bamberger* (1857), in accord with Henderson, recognized an in- 
creased interval as a peculiar sign of aortic regurgitation, and stated 
that it was present even when there was extensive arterio-sclerosis : so 
also Oppolzer* and Quincke.' Flint^ (1859) sustained the doctrine for 

1 Hendenon: Edinburgh Med. and Surg. Journ., 1837, rol. II. p. 364. On fnadoqaacy of the valrea 
of the aorta, see also London and Edinburgh Monthly Journ., 1843, vol. iii. pp. 461, 452. 

8 Aran : Recherchee sur lea signes et le diagnoetic de rinsuflSaance des valTulesde Taorte, Arch. Oin. 
de M6d., 1842, tome xt. p, 266. 

> Requin : Trait6 de pathologie ni6dicale, tome il. p. 783, 1846. 

* Forget: Precii theorique et pratique des maladies du Ca}ur,dc8 yaiseeauz et du Sang., p. 184, 1861. 

f* Grisolle : Trait6 de pathologie interne, cinquieme ed., tome ii. p. 269, 1852. 

« Teste Grunmach : Virch Arch., Bd. 102. 

7 Flint: Diseases of the Heart, 1859, p. 141* 
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certain cases. Friedreich^ (1861), however, denies that he is able to 
confirm it. Duchek' (1862) pronounced in its favor, but said that 
the same symptom was present in typhoid, in severe pneumonia, and 
elsewhere ; Roncati^ (1868) recognized the prolongation of the inter- 
val only when the disease was very much advanced. 

Traube^ (1869) accepted Henderson's doctrine, but found that the 
prolongation of the interval was not present when the arteries were 
extensively sclerosed. Walshe* (1873) admits the doctrine for certain 
cases but denies it for others. Tripier* (1877), in a somewhat elabo- 
rate examination of the subject, finds that the cardio-carotid interval 
is prolonged in these cases except where there is extensive arterio- 
sclerosis. 

This seems to close the pregraphic period of the discussion, and 
this period seems to fall into two nearly equal parts, in the first of 
which Henderson's doctrine was denied, while in the second it was with 
a fair, but not absolute, unanimity sustained. In the next year Bozzolo 
and Fiori^ (1878), working by the graphic method, were unable to 
confirm Tripier's results. Francois-Franck® (1878), working also by 
the graphic method, came to the conclusion that while there is an 
apparent increase in the cardio-arterial intervals (due to the auricular 
shock at the apex being taken for the ventricular shock), the real inter- 
val is shortened. Keyt* (1879) also, independently of Francois- 
Franck, came to the' same conclusion. Grunmach*° (1885) recognizes 
an abnormal delay in cases of aortic regurgitation with inadequate 
compensation, and refers its occurrence in this and in other cases of 
cardiac and general disease to a mere lowering of the blood-pressure. 

1 Friedrplch : Handbnch der HerekrankbeiteD, 1861. Vircbow's Hdbk., Bd t. Abth. 2. 
s Dvcbek : Die Krankboiten des Herzenfi, etc,. 1862. 

s Roncati : Indirlzzo alia diagnoei delle malatie del petto, dfl ventre e delsystema nervoeo. NapoU, 
1868, p. 269. 

* Tranbe: Geeammelte Beltriige znr Pathologieu. Pbysiologie, 1869, Bd. ill. 8. 168. 

ft WalBbe : Practical Treatise on Dieeasee of tbe Heart and Great Vessels, 4tb Eng. ed., 1873, p. 70. 

^ Tripler : Bevue Mensuelle de M6d. et de Cbimrg., Janvier, 1877. Da retard dela pulsation caro- 
tldienne sar la systole cardiaque dans I'lnsufflsance aortique. 

7 Bouoli and Fiori : Intorno al signiflcato diagnostico del ritardo del polsodella carotide suirimpnlso 
del cnore. Torino, 1878. Gior. d. r. Acad, di med. Torino, 1878, 3 s. xxiii. 161-178, I pi. 

B Francois- Franck ; Coroptea Bendus dea Seances et Memoires de la Soci6t6 de Biologie, Mar. 16, 
1878. nn retard reel et dn retard apparent dans rinBulfisance aortique et dans Taneurysme de Taort* 
avec ou sans inauflSsance aortique; du retentiasement de la systole d Toreillette gaucbe jusque dans la 
carotide cbes les malades atteinta d'insulOsance aortique. 

* Koyt: Cincinnati Lancet and Clinic, Murcb 22, 1879. See, also, Boston Med. and Surg. Journ., 
Sept. 30, 1880, and collected papers entitled Spbygmograpby and Cardiography, 1887. 

10 Grnnmach : Ueber die Pulngeachwindigkeit bei Erkranknngen des Circulationsapparates sowie 
bei Einwirkung toxiecber Mittel, Vircb. Arch., Bd. 102, 1885. 
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All of these observers used the graphic method, which thus seems to 
have failed to bring that definite decision of these questions which 
might have been expected from it. 

But while these opposing opinions formed the outcome of clinical 
observation on what seemed a simple matter of fact, the physiologists 
had also devoted considerable attention to these cardio-arterial inter- 
vals. Marey* in 1863 recognized the existence of an interval be- 
tween the beginning of ventricular systole and the opening of the 
semilunar valves, and estimated it as about 0.1 sec. This time, during 
which the ventricular is rising to equal the aortic pressure, was inde- 
pendently discovered by Czermak* in the following year and deter- 
mined as amounting to upward of 0.06 sec. 

In 1874, A. H. Garrod' proposed for this interval the name of 
s^pasis, while Keyt in 1879 suggested that of presphygmic interval^ 
Martins* (1887) that of close-iime (Verschlusszeit), and Edgren* 
(1887) that of the latent period of the pulse-curve (Pulscurvans 
latenstid). The fact that the total cardio-arterial interval is composed 
of two parts, the ventricular close-time and the time of arterial transit, 
came to be recognized by clinical observers, but Keyt made it espe- 
cially prominent and referred the variations of the cardio -arterial 
intervals in valvular disease to variations in the close-time. 

Gruamach, while he recognized the close-time, did not admit its 
variability, but, rather curiously, simply subtracted 0.07 sec. (the 
estimated value of the close-time) from his cardio-arterial intervals to 
obtain the aortic-arterial intervals as data for calculations of velocities. 

The other valvular defects have attracted less attention in their 
relation to cardio-arterial intervals. Bamberger* (1857) and v. 
Dusch^ (1868) claimed that there was increase of these intervals in 
at least some cases of aortic stenosis; so, too, Guttmann* (1886) and, 

1 Maaey : Physiol, med. de la circulation du Sang. Paris, 1863, pp. 190, 191. 

> Czermak : Mittheilungon aus dem physiologidchen PrlTatlaboratorium In Prag, 1864. 

* A. H. Gkrrod : On some points connected with the circulation of the blood arrived at from a study 
of the sphygmographlc trace. Proc. Roy. Soc., xxii. pp. 291-293. 

^ Martius : Oraphische Untersuchungen Uber die Herzbewegung. Zeitschr. f. klia. Ued., Bd. xiii. 
p. 827, ff. 

6 Edgren : Kardiograflska och sfygmograflska studler. Nordlskt Mediclnskt Arkiv, x,ix. No. 19, 11., 
1887 

A Bamberger : Lehrbuch der Krankheiten dos Herzens, p 284, 1857. 

7 Tbeod. V. Dusch : Lehrbuch der Herzkrankheiten, p. 227, 1868. 

^ Onttmann : Lehrb. d. klin. Untersuchungsraethoden, 6te Aufl., 1886, p. 271. 
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in uncompensated cases, Grunmach.^ Key t' denies that the close-time 
is affected in this condition. 

In mitral insuflSciency Keyt holds that the close-time is very much 
exaggerated and that it furnishes a measure of the extent of the lesion 
as well as a sign of its presence. Grunmach finds the cardio-arterial 
intervals increased only when the compensation fails. 

Keyt observes no change in the close-time in mitral stenosis, and 
Grunmach' finds what he does in all other cases, an extraordinary 
delay with inadequate compensation. 

In arterial disease it is agreed that the pulse- wave lingers in an 
aneurism with yielding walls, and that its velocity is usually greater 
than normal in sclerosed arteries ; but Grunmach holds that the latter 
fact is due simply to a raised blood-tension, and not to an increased 
coefficient of elasticity of the arterial wall, and Oppolzer^ speaks of the 
pulse as retarded in extreme cases. 

1 Loc. clt. * Loc. cit. 

* Onramach^f Tiews may suitably obtain consideration here. As stated abore, he assumes the olose- 

time to be constant and equal to O.OT sec., which he subtracts from the cardio-arterial interrals to get 

the aortic-arterial intervals, and gives figures for the latter alone. If we add 0.07 to his aortio-arterial 

intervals we get his cardio-arterial intervals, which are free fVom the assumption which he makes. 

Now he gives the following examples of what he finds in the various valvular lesions with inadequate 

compensation. 

In Health. 

Aortic-carotid interval 0.03 Cardio-carotid interval .... 0. 100 

Aortic-radial interval 09 Onrdio-radial interval . . . .0.160 

Aortic-dorsalia-pedls Interval 0.13 Cardio-dorsalis-pedis interval . . 0.200 

In Aortic BegurgUatioH. 

Loes. 

Aortic-carotid interval 066 Cardio-carotid interval .... 0.130 0.036 

Aortic-radial interval 0.136 Cardio-radial interval 0.205 0.040 

Aortic-dorsalla-pedis interval 0.170 Gardio-dorsalis-pedls interval . . 0.246 0.046 

In Aortic 8t§HO»i9. 

Loss 

Aortic-carotid interval 0.063 Cardio-carotid interval . . . . 0.133 033 

Aortic-radial interval 0.130 Cardio-radial interval 200 0.040 

Aortic-doTsalia-pediB interval 0.172 Cardio-dorsalis-pedis interval . . 0.242 0.042 

In Mitral B*gwrg\tation. 

'Loss. 

Aortic-oarotid interval 0.064 Cardio-carotid interval .... 0.134 0.034 

Aortic-radial interval 128 Cardio-radial Interval . .... 0.198 0.038 

Aortic-dorsalis-pedis interval 0.174 Cardio-doraalis-pedls interval . . 0.244 0.044 

It thus appears that, in the opinion of Grunmach, the pulse-wave lo9t in the short course from the 
aortic valves to the carotid point four-fifths as much time as in going from those valves to the foot, 
and this without aneurism or other lesion of the thoracic aorta, but simply in consequence of a lowered 
general blood-pressure. The observations of Grunmach stand in absolute opposition to those of Keyt 
and of Fran^oiB-Franck in cases of aortic regurgitation. Keyt gives as a typical case of aortic regur- 
gitation, one in which the cardio-carotid Interval was 0.031 and the cardio-radial 0.087. 

* Kxankheiten des Herzens und der G^fttsse, pp. 317, 318, 1867. 
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It is evident that the subject needs working over. This paper is 
designed as a contribution to the selection of a method of examina- 
tion, to the establishment of the values of the intervals in question in 
healthy persons, and to the determination of the extent of variation 
which they, display. It seems as if we might regard the following 
features of the method to be adopted as the outcome of past expe- 
rience : 

1. The variation of both close-time and pulse- wave velocity must be 
recognized and determined in each case. 

Keyt takes the cardio-arterial intervals, especially the cardio-carotid, 
as indicating sufficiently closely the variations of the close-time, or, in 
other words, regards the variations in the aortic-carotid interval as 
insignificant. 'This latter period, however, in the healthy cases which 
I have examined, ranges from 0.023 to 0.038, and it does not seem 
to me that, in the present condition of our knowledge, it is wise to 
neglect this 0.015. 

2. The velocities should be determined in the same way, and the 
estimates of distance between the points should be made in the same 
way in all cases. Since the results are approximate, it is essential for 
their comparison that they should be obtained by the same method. 

3. The point on the pulse-curves which limits the measurement 
should preferably be the beginning of the rise of the curve, and not 
its crest, as the former is more free from inertia effects. 

4. It is essential that the limiting points be clearly defined and 
described. 

In the following determination of the close-time and pulse-wave 
velocities, in a few cases of apparently healthy men, the following 
method has been employed : 

The cardio-carotid interval and carotid-radial interval are determined 
on the right side. The distance from the carotid point to the middle 
of the right sterno-clavicular articulation, called the clavicular point, 
is measured as giving the length of the carotid between the carotid 
point and its origin from the innominate. The distance from the 
clavicular point to the wrist, measured with the arm extended hori- 
zontally in a line with the left shoulder, is taken, and the first 
measurement subtracted from the second as giving the effective dis- 
tance corresponding to the carotid-radial interval ; and from these 
the pulse-wave velocity is calculated. This velocity is assumed equal 
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to that between the aortic valves and the carotid point. The distance 
from the carotid point to the junction of the lower border of the left 
third rib with the sternum (called the aortic point) is measured, and 
from this measurement and the velocity determined as above the 
aortic-carotid interval is calculated. The aortic-carotid interval is 
subtracted from the cardio-carotid interval to give the close-time. I 
know of no more closely approximate method. There are, however, 
a few pointe which may be considered. The assumption that the 
velocity, as obtained, approaches closely to the actual aortic-carotid 
velocity may be substantiated by the determinations of Eeyt. It has 
been known for about twenty-five years (since Gzermak first brought 
it out) that the velocity is different in different arteries. Keyt made 
the following determinations in two cases : 





Fintcase. 


Second ease. 


From groin to ankle 


1 165 


1155 cm. per sec 


Down aorta to groin 


850 


495 " 


Down the arm 


805 


645 " 



Thus the velocities in the aortic and brachial regions seem suffi- 
ciently close to be taken for one another in reference to the short 
interval between the base of the aorta and the carotid point. 

There are three points to be distinguished on the tracings: the 
beginnings of the radial and carotid pulses and of the ventricular por- 
tion of the apex beat. The radial tracing is unambiguous ; so, too, 
the carotid in most cases. Carotid tracings occur in which the appli- 
cation of the exploring tambour is such that there is an initial de- 
pression, slightly preceding the point where the rise should begin and 
obscuring it. I have rejected such tracings. In aortic regurgitation 
we may have an anacrotic wave, which is regarded as of auricular 
origin ; but with this we have not here to do. 

With the cardiac impulse tracing the determination of the point to 
measure from is more difficult, and the considerations involved more 
complicated. The point in time from which we wish to measure is the 
time of closing of the mitral valve. This marks the beginning of the 
ventricular close-time. While there is extreme difference of opinion 
as to the point in the cardiographic tracing which marks the closing 
of the semilunar valves, there seems to be entire harmony in reference 
to the mitral closure, to the effect that in a typical tracing of a normal 
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heart such as Fig. 1 it occurs at a. But the tracing which we get 
is far from being always of this frank kind ; it may vary in the same 
individual with the position of the exploring button ; in some it is 
impossible, even after repeated trials of various positions of the ex- 
ploring button, and various postures of the patient, to get a typical 
tracing. 

Fio. 1. 

Si 




aQLXiA-niV '^'^^^'^''^^^^^f>'^^ 



Fig. 2 exhibits four heart-beats of a healthy person as they followed 
one another in a single tracing, and displays a marked variation in 
form. This probably depended on the topographical variations inci- 
dent to the respiratory movement. In Fig. 2 A we have a cardiogram 
in its most familiar form with I-II as the auricular wave ; then follows 
a marked elevation with four waves — II-III, III-IV, IV-V, and V-VI ; 
and then a longer period of depression, in which the line with some 
gentle undulations rises slowly, to end with the auricular wave of the 
next beat. In each of the three following waves we can recognize 
the same crests and troughs as in the first. 

The line C in each figure represents the instant when the carotid 
pulse begins. The distance of II from G is in all cases practically 
the same, as I measure it, being in A 113, in B 124, in G 126, in D 
121, At A the cylinder was moving too slowly and the carotid line 
was too imperfect to be as reliable as in the other three curves. Thus 
the position of the point of mitral closure seems to be well preserved 
in all the four curves, even though they include such marked devia- 
tions from form A (which we may regard as the typical cardiogram) 
as are exhibited by form D. 

There is another interval which appears to keep constant through 
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all these changes of form : this is, that between II and the crest between 
V and VI, which in B, C, and D equals 0.306 second. I omit A on 
account of the difficulty of accurately determining the time. I have 
measured the distances between the successive troughs, and, as appears 
in the following table, they are very far from constant : 





A 


B 


C 


D 


III 


. 0.072 


0.070 


0.070 


0.091 » 


IMII 


. 0.103 


0.097 


0.086 


0.062 


IIMV 


0.076 


0.099 


0.105 


0.130 


IV-V 


0.103 


0.103 


0.103 


0.107 


V-VI 


0.171 


0.182 


0.144 


0.196 



Martins (loc. cit.) freely admits that the amplitudes of the waves 
making up the cardiogram are of no definite significance. If now the 
wave-lengths vary independently of intracardiac events, the possibility 
of a general interpretation of the cardiogram is out of the question. 
But it remains possible that in cardiograms of a certain form the 
various turning-points might be found to have definite relations to 
such events. 

Evidence has been offered by Martins (loc. cit.) to show that the 
crest between II and III marks the opening of the semilunar valves, 
and this view has been confirmed by the independent observations of 
Edgren (loc. cit.). I think this is approximately true for fairly typical 
cardiograms. Martin,* rather curiously, finds a discrepancy between 
the results of the observers named and Rolleston,^ who puts the point 
of opening of the aortic valves in the middle of the main upstrokes of 
his tracings. But Martin overlooks the fact that Rolleston's tracings 
are of endocardial pressure, while those of Martins and Edgren are of 
the apex-beat. In the latter, the pressure against the thoracic wall 
increases for a certain time, in consequence of the increasing tension 
of the heart- wall and concomitant changes of form. This pressure 
diminishes after the opening of the semilunar valves, not because the 
intraventricular pressure diminishes, but because the heart grows 
smaller, and, therefore, tends to retreat from the chest-walls. The 

1 Not well marked. 

s UniTenal Annual of the Medical Sciences, 1888, vol. ▼. p. 815. Article, Physiology, by H. Neweli 
Martin and W. H. Howell. 

' H. D. Bolleston, ObeervationB on the Endocardial Preeaure Nerve. Journal of Phyiiology, vol. 
Tlii. p. 236, 1887. 
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intrarventricular pressure must increase after the opening of the semi- 
lunar valves, else the equal aortic tension would have no way of 
regaining its rhythmic maximum. 

If this first ventricular crest marked accurately in all cases the 
opening of the aortic valves, we should be able to get the close-time 
directly from the cardiogram. How little the latter can be trusted in 
that way, will appear from the tracing above. I have drawn in at S 
(by measuring from the carotid pulse, point C, back 0.031 sec, which 
was the aortic-carotid interval in this case) the point where the aortic 
valves open, and it appears that its distance from the position assigned 
to it by Martins and Edgren may be very considerable. In the 
following determinations, then, the cardiographic curve is used only 
for determining the beginning of systole. 

I may add that the curves were synchronized by revolving the drum 
after the tracing had been taken, and making the tambours mark syn- 
chronous lines in the appropriate places, as is now the custom. The 
time-marker made 48.6 double vibrations per second. The rate of 
speed was about one-third greater than that of the tracing already 
given, the original tracing having been photographed down to three- 
quarters. I give the individual determinations in detail, in order to 
furnish an idea of the amount of variation in the determinations in 
each case, and the number of such determinations made. The equality 
of the transmission-times between the exploring and receiving tam- 
bours, with air-transmission, was tested by repeated trials, and made 
accurate. The hearts and arteries were carefully examined, and no 
indications of disease were found. The subjects were all, to the best 
of my knowledge, in good health in every way, and with the exception 
of VI, a light muscle-worker, were professional men and schoolboys. 

I. — Age thirteen. 

Cardio-carotid Intervals. Cardiac Cycles 

Paper No. 1 : 0.103, 0.109. 0.093. A v. 0.102 0.99. 0.80. 1.03. Av. 0.94 

Paper No. 2: 0.82, 0.76, 0.82. A v. 0.80 0.95,0.76,0.72. A v. 0.81 

Average of both papers, 0.091 -f 0.88 

Carotid-radial intervals : 0.084. 0.078, 0.076, 0.082, 0.070, 0.066. Average, 
0.076. 
Ciirotid-clavicular distance, 8.5 cm. 
Carotid-aortic distance, 16.5 cm. 
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Clavicular-radial distance, 50.7 cm. 
50.7—8.5 = 42.2 

0.076: 1 ;: 42.2 : 555 = pulse-wave velocity down the arm. 
555 : 16.5 :: 1 : 0.030 = carotid-aortic interval. 
0.091—0 030 = 0.061 = ventricular close-time. 
If we compare the cardio-carotid intervals in the two papers and the cardiac 
cycles, it will be observed that the longer cardiac cycle corresponds to the 
longer cardio-carotid interval. 



Cardiac Cycle 

0.82, 0.80. Av. 0.81 

0.75. Av. 0.75 

0.78 



II. — Age thirty. 

Curdio-carotid Intenrala. 

Paper No. 1 : 0.099, 0.101, 0.104. Av. 0.101 

Paper No. 2 : 0.111, 0.109, 0.110. Av. 0.110 

Average of both papers, 0.105 

Carotid-radial intervals: 0.086, 0.107, 0.082, 0.093, 0.095. Average, 0.093. 
Carotid-clavicular distance, 9. 
Carotid- aortic distance, 19. 
Clavicular-radial distance, 65. 

65 — 9 = 56, carotid-aortic distance. 

0.093 : 1 :: 56 : 602 = pulse-wave velocity. 

0.602 : 19 :: 1 : 0.031 = carotid-aortic time. 

0.105 — 0.031 = 0.074 = close-time. 
In the two papers in this case the cardio-carotid intervals vary inversely 
with the cardiac cvcles. 



III. — Age twenty-four. 

Cardio-carotid intervals: 0.091, 0.094, 0.091. Average, 0.092. 

Cardiac cycle, 0.84, 

Cardio-radial intervals : 0.082, 0.082, 0.093. Average, 0.086. 

Carotid-clavicular distance, 11. 

Carotid-aortic distance, 21.5. 

Clavicular-radial distance, 76. 

76 — 11 = 65. 

0.086 : 1 :: 65 : 756 = pulse-wave velocity. 

756 : 21.5 :: 1 : 0.028 carotid- aortic distance. 

0.092 — 0.028 = 0.064 = close-time. 
Arterial pressures by sphygmanometer : 

Right radial, 117 

Left radial, 117 

Right temporal, 64 

Left temporal, 64 



IV. — Age thirty -six. 

Cardio-carotid Intorrals. 

0.099, 0.101, 0.105, 0.103. Av. 0.102 



Cardiac Cycle. 

1.03, 1.05, 1.05. Av. 1.04 
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Carotid- radial intervals : 0.85, 0.86. Average, 0.855. 
Carotid-clavicular distance, 12. 
Carotid-aortic distance, 21. 
Clavicular-radial distance, 66. 

66 — 12 = 54. 

0.0855 : 1 :: 54 : 632 = pulse-wave velocity. 

632 : 21 :: 1 : 0.033. 

0.102 — 0.033 = 0.69 = close-time 

V. — Age twenty-five. Apex-beat not obtained. 

Carotid-radial intervals : 0.062, 0.062, 0.062, 0.060, 0.068, 0.072. Av. 0.065. 

Carotid-clavicular distance, 10.5. 

Clavicular-radial distance, 66.5. 

66.5 — 10.5 = 56. 

0.065 : 1 :: 56 : 862 = pulse-wave velocity. 
Arterial tensions with sphygmanometer : 

Bight radial, 130 

Left radial, 130 

Right temporal, 70 

Left temporal, 80 

VI. — Age forty-three. 

Oardlo-carotid Intanrals. CardUtc Cycle. 

Paper No. 1: 0.115,0.103,0.113,0.111. Av. 0.111 1.03,0.90,0.92. Av.0.95 
PaperNo. 2: 0.119,0.119 Av. 0.119 1.10,0.99 Av.1.05 

Average of two papers, 0.115 1.00 

Carotid-radial intervals: 0.076, 0.072, 0.082, 0.082, 0.070, 0.082, 0.076. Av. 
0.077. 

Carotid-clavicular distance, 12. 
Carotid -aortic distance, 21.5. 
Clavicular-radial distance, 66. 

66 — 12 = 54. 

0.077 : 1 :: 54 : 701 = pulse-wave velocity. 

701 : 21.5 :: 1 : 0.031 = carotid-aortic time. 

0.115—0.031 = 0.084 = close-time. 
Here the cardio-carotid intervals vary directly with the cardiac cycles. 

VII. — Age seven. 

Cardiu-carotid Intervals Cardiac Cycle. 

Paper No. 1 : 0.093, 0.099 Av. 0.096 0.74 

Paper No. 2 : 0.105, 0.107, 0.099, 0.103. Av. 0.104 0.82 

Average of both papers, 0.100 0.78 

Carotid-radial intervals : 0.082, 0.082, 0.082. Average, 0.082. 
Carotid-clavicular distance, 5. 
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Carotid-aortic distance, 11.5. 
Clavicalar- radial distance, 43. 

43 — 6 = 38. 

0.082 : 1 :: 38 : 463 = pulse-wave velocity. 

463 : 11.5 :: 1 : 0.025 = carotid -aortic interval. 

100—0.025 = 0.075 = close-time. 
Here, too, the cardio-carotid intervals vary directly with the cardiac cycles. 

VIII. — Age thirty- three. Apex- tracing not obtainahle. 

Carotid- radial InterTala. 

Paper No. 1 : 0.082, 0.084, 0.093. Average, 0.086 
Paper No. 2 : 0.076, 0.076, 0.076. Average, 0.076 

Average of both, 0.081 

Carotid-clavicular distance, 11. 
Clavicular-radial distance, 69.5. 

69.5 — 11=58.5. 

0.081 : 1 :: 58.5 : 722, pulse- wave velocity. 

IX. — Age forty-six. -Apex-tracing not obtainable. 

Carotid-radial intervals: 0.062, 0.064, 0.064, 0.066, 0.062. Average, 0.064. 

Carotid-clavicular distance, 11.5. 

Clavicular-radial distance, 65.5. 

65.5 — 11.5 = 54. 

0.064 ; 1 :: 64 : 844 = pulse- wave velocity. 

X. — Age twenty -seven. 

Cardio-carotld InterTals. Cardiac Cycle. 

Paper No. 1 : 0.113, 0.113, 0.109 Av. 0.112 0.91, 0.92 Av. 0.92 

Paper No. 2 : 0.105, 0.105. 0.105 Av. 0.102 1.02, 0.98 Av. 1.00 

Paper No. 3: 0.109. 0.111, 0.093, 0.093. Av. 0.102 0.97, 1.01, 1.04. Av. 1.01 

Average of these papers, 0.106 0.98 

Carotid-radial intervals : 0.117, 0.99, 0.107. 0.093, 0.091, 0.82. Average, 0.098. 
(The tracings were very low, and the initial point hard to determine.) 
Carotid-clavicular distance, 9.5. 
Carotid-aortic distance, 21.5. 
Clavicular-radial distance, 65.5. 

65.5 — 9.5 = 56. 

0.098, : 1 :: 56 : 571 = pulse- wave velocity. 

671 : 21.5 :: 1 : 0.038 = aortic-carotid time. 

0.106 — 0.038 = 0.068 = close-time. 
Pulse tension : 

Bight radial, 120 

Left radial, 110 

Bight temporal, 64 

Left temporal, 65 

17 
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The cardio-carotid time seeina here to vary inversely with the cardiac cycle, 
if we compare the three papers; and so it does in paper No. 3, if we contrast 
the beginning and end of the paper. 



XL — Age forty- six, 

Cardio-cmrotid InterrBla. 

Paper No. 1 : 0.086, 0.086. 0.091. 
Paper No. 2 : 0.091 

Paper No. 8 : 0.082, 0.082 
Paper No. 4: 0.099, 0.103 



Av. 0.088 
Av. 091 
Av. 0.082 
Av. 0.101 



CSardlftc Qyde. 

0.92, 0.85. Av. 0.8S 

0.82 Av. 0.82 

0.96. 0.96. Av. 096 

0.96, 0.96. Av. 0.96 



Paper No. 6 : 0.099, 0.099, 0.093, 0.101. Av. 0.098 0.86, 0.86, 0.85. Av. 0.86 



Average of five papers, 0.092 



0.90 



Carotid-radial interval : 0.088, 0.082, 0.082. Average, 0.084. 
Carotid- clavicular distance, 10.05. 
Carotid-aortic distance, 21. 
Clavicular-radial distance, 66. 

66—10.5 = 55.5. 

0.084 : 1 :: 55.5 : 661 = pulse-wave velocity. 

661 : 21 :: 1 : 0.032 = carotid- aortic interval. 

0.092—0.32 = 0.060 = close-time. 
Pulse tension : 

Bight radial, 126 

Left radial, 126 

Right temporal, 82 

Lefl temporal, 73 
The variations of the cardio-carotid interval in this case seem to behave 
irregularly with reference to those of the cardiac cycle. 



XII. — ^Age twenty-five. 

Cardio-carotid Intenrals. 

Paper No. 2: 0.103, 0.109, 0.113. Av. 0.108 
Paper No. 3 : 0.082, 0.084. Av. 0.083 

Average of two papers, 0.096 



Cardiac Qyda. 

1.13, 1.12, 1.14. Av. 1.13 
1.03, 1.05, 1.02. Av. 1.03 



1.08 



Carotid-radial interval : 0.095, 0.093, 0.088, 0.091. Average, 0.92. 
Carotid-clavicular distance, 10. 
Carotid-aortic distance, 19.5. 
Clavicular-radial distance, G5.5. 

65.5 — 10 = 55.5. 

0.092 : 1 :: 55.5 : 603 = pulse-wave velocity. 

603 : 19.5 :: 1 : 0.032 = carotid-aortic interval. 

0.096 — 032 = 0.064 = close-time. 
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Palfie tension : 

Right radial, 118 
Lefl radial, 105 

Bight temporal, 68 
Left temporal, 65 
The cardio-carotid intervals in this case seem to yarj directly ivith the 
cardiac cycles. 

XIII. — Age fifteen. 

Oardlo-carotid InterTftlB. OartUao Cycle. 

0.095, 0.095, 0.099, 0.101. Av. 0.097 0.88, 0.96, 0.97. Av. 0.94 

Carotid-radial intervals : 0.109, 0.107, 0.109. Average, 0.108. 
Carotid-clavicular distance, 10.5. 
Carotid-aortic distance, 18.5. 
Clavicular-radial distance, 62. 5. 

61.5 — 20.5 = 52. 

0.108 : 1 :: 52 : 482 = pulse-wave velocity. 

482 : 18.5 :: 1 : 0.038 = carotid- aortic interval. 

0.097 — 0.038 = 0.059 = close-time. 
Pulse tension : 

Right radial, 92 

Left radial, 107 

Right temporal, 66 

Left temporal, 70 

XrV.— Age forty. 

Gardio^arotld InterralB. dirdiao Cycle. 

0.124, 0.113, 0.124. Average, 0.120. 1.15, 1.13. Average, 1.14. 

Carotid-radial intervals : 0.062, 0.062, 0.072. Average, 0.065. 
Carotid-clavicular distance, 10.5. 
Carotid-aortic distance, 20. 
Clavicular-radial distance, 66. 

66 — 10.5 = 55.5. 

0.065 ; 1 :: 55.5 : 854 = pulse-wave velocity. 

854 : 20 :: 1 : 023 = carotid-aortic interval. 

0.120 — 0.023 = 0.097 = close- time. 
Pulse tension : 

Right radial, 116 

Left radial, 119 

Right temporal, 65 

Left temporal, 67 
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XV. — ^Age forty-aix. 

Oudlo-cuDtld Intorrala. 

Paper No. 1 : 0.101, 0.109 Av. 0.106 

Paper No. 2: 0.107, 0.111 Av. 0.109 

Paper No. 3 : 0.097, 0.099. 0.093. Av. 0.096 

Paper No. 4 : 0.093, 0.101 Av. 0.097 



Otfdlae Of cle. 

0.75 Av. 0.75 

0.68, 0.70. Av. 0.69 

0.69, 0.70. Av. 69.5 

0.77, 0.75. Av. 0.76 



Average of four papers, 0.102 0.72 

Carotid-radial intervals: 0.074, 0.074, 0.082. Average, 0.077. 
Carotid -clavicular distance, 10.5. 
Carotid-aortic distance, 21.5. 
Clavicular-radial distance, 73.5. 

0.73.5 — 10.5 = 62 = virtual carotid-radial distance. 

0.077 : 1 :: 62 : 805 = pulse-wave velocity. 

805 : 21.5 :: 1 : 0.027 = carotid-aortic interval. 

0.102—0.027 = 0.075 = ventricular close-time. 
Pulse tension : 

Bight radial, 103 

Left radial, 113 

Bight temporal, 82 

Left temporal, 78 
In this case again there seems to be no definite relation between the varia- 
tions of the cardio-carotid time and the cardiac cycle. 



The results are summed up in the following table : 
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0.88 
0.78 
0.84 
1.04 

1.00 
0.78 



0.98 
0.90 
1.08 
0.94 
1.20 
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.' 0.091 
0.105 
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0.115 
0.100 



0.106 
0.0U2 
0.096 
0.097 
0.114 
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0.076 

0.093 

0.086 

0.0855 

0.065 

0.077 

0.082 

0.081 

0.064 

0.098 

0084 

0.092 

0.108 

0.062 
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In this comparatively small number of healthy cases, then, the close- 
time, determined by the same observer by the same method, and with all 
possible care, varied from 0.059 to 0.097, and with a larger number of 
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eases these limits would doubtless move a little further &part. The effect 
of the length of the cardiac cycle npon the length of the cloee-time de- 
mands attention. Keyt aays that the length of the cardiac cycle ia ten 
times that of the cardio-carotid interval, not with ab3olut« exactness, 
bnt still witli anfiScient accuracy to infonn us whether a given interval is 
abnonnal or not. The relation really varies in my cases irom T.l to 
11.3, which is almost exactly the same as from 0.059 to 0.097. Nor 
does the ratio of the close-time to the cardiac cycle fare any better; 
that^varies from 9.6 to 16.9. I do not mean to imply that quickened 
pulse-rate has no effectoo the close-time, but merely that that factor has 
an inSuence so small that its effect is swamped by that of other factors, 
and that if we think Keyt's rule is worth applying, we must allow 
that deviations from 10 as great as 11.3, and as small as 7.1, are within 
the limits of health. 

I have plotted these results, and the want of regularity in the varia- 
tions will be apparent there. (See Fig. 3.) The abscissas represent 



I- 



the length of the cardiac cycles, the ordinates the length of the cardio- 
carotid intervals (+} and of the close-times (o). If Keyt's rule were 
true, the cardio-carotid intervals would lie on the slant line oi. 
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The paUe-wave velocities as plotted in Fig. 4, rise with a Ur 
steadiness with the age, from between 400 and 500 at the age of seven, 



to between 800 and 900 between forty and fifty. How far there is s 
liability to wander from the main path the plotting exhibits. Whether 
there is any significance in the high velocity of V., time must show. 
There is no other abnormal feature discoverable at present in that 
person. It will be noticed that the pulse tension waa high. 



DISCUSSION. 

Da. G. BiCMOABTES ; The line of research followeii by Dr.Thacher ii of 
great importance in the interpretation of the pulse phenomena. It is ver; 
desirable to Icnow accurately the rate of traosmiasioa of the pulee-wave, M 
well ea the exact duration of the presphygmic interval. But it aeems to me 
impracticable' to discuss the subject intelligently until the aubatance of the 
communication and the values arrived at are before us in detail. 



A PIN IMBEDDED IN A WOMAN'S HEART. 



By GEORGE L. PEABODY, M.D.. 

rmowamoa, or matbbia kjbdica and trkhapbutios in thx oollkon of PHTSiaANs and 

SVEOKONS, MEW YORK. 



The patient from whose body the heart that I show yoa was 
removed, died in the New York Hospital on the 26th of last May. 
Unfortanately, she was under observation only a few hours, and only 
an incomplete history of her could, therefore, be obtained. 

She was twenty-nine years of age, a native of Ireland, married, and a nurse 
by occupation. She said that one brother had rheumatism, but she gave no 
other morbid family history. She had never had rheumatism, malarial fever> 
or syphilis. She confessed to a very moderate alcoholic habit. On her 
adnfission she was suffering gretitly from dyspnoea, and was unable to give 
a circumstantial account of her illness. Five years previously she had given 
birth to a girl, her labor having been uncomplicated. Five months previously 
she had again been confined, and up to the time of her admission was acting 
as a wet-nurse. She said that for some time previously she had passed less 
urine than normal, that it was high colored, and that from time to time her 
feet had been swollen. For four months previously she had been short of 
breath, had suffered from palpitation, vertigo, muscse volitantes, tinnitus 
aurium, morning nausea and vomiting, constant swelling of the feet and 
abdomen. Her appetite had been poor, her bowels regular. 

At the time of her admission on the 25th of May, 1888, at 4.30 p. M., her 
temperature was 100.8°, her respirations 44, and her pulse 180. A specimen 
of her urine obtained immediately, was of a yellow color, acid reaction, 1020 
specific gravity, contained a large amount of albumin, many hyaline and 
epithelial casts, and pus cells. 

On physical examination, both pleurse were found to contain fluid as high 
as the angles of the scapulse, and there were a great many moist rdles all over, 
both behind and in front. The heart-sounds were very feeble, and heard with 
difficulty. No murmur could be distinguished. There was oedema of the feet 
and legs. 

She was given acetate of potash and infusion of digitalis, and passed a 
fairly comfortable night. The next morning she seemed to be doing fairly 
well, when she suddenly experienced great precordial pain, distress, and 
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dyspnoBa, which latter was intense. She was given morphine subcutaneouslv, 
but she continued to suffer, and died in half an hour, at 10.45 A. M. 

An autopstf was made on the same day, at 2 p. li. There was general 
anasarca ; rigor mortis was well marked ; the peritoneum was normal ; the 
diaphragm was at the level of the fourth rib on the right side and of the sixth 
rib on the left side. There were 1300 cubic centimetres of serum in the left 
pleural cavity, and half as much in the right. There were no pleuritic 
adhesions. 

Heart— The pericardium was normal ; the heart was very slightly increased 
in size ; the wall of the left ventricle was to a slight extent thickened ; the 
cusps of the mitral valve were somewhat thickened, and there was a percep- 
tible degree of stenosis of the mitral valve. The other valves were normal. 
The muscular tissue was soft, flabby, yellowish, and in places contained fat 
K black, or blackened, pin, the top of the head of which was free in the left 
ventricle, was seen piercing one of the papillary muscles attached to the an- 
terior segment of the mitral valve, and penetrating the wall of the ventricle 
obliquely to the depth of three centimetres. The point of the pin was distant 
five millimetres from the external surface of the heart. The pin seemed eroded, 
and was broken by accidental contact with the scissors without, however, be- 
coming displaced. There was no evidence of any recent inflammation in this 
neighborhood, but the endocardium in the neighborhood of the protruding 
head of the pin was greatly thickened and snow-white, and firmly adherent to 
the edge of the head. The endocardium at a corresponding point on. the 
opposite surface of the ventricle was also thickened. This latter area of 
thickened endocardium measured one and a half centimetres in diameter, 
and could be more distinctly seen when the specimen was fresh than it can 
be now. The shaft of the pin just below the head was unevenly thickened. 

Following the course of the pin, there can plainly be seen a linear cicatricial 
depression in the papillary muscle. A most careful examination of the heart 
failed to reveal the route by which the pin had travelled to its present location. 

The cesopkagus, stomach, pericardium, and great vessels were examined with 
great care and found to be uninjured. A microscopical examination of many 
parts of the heart showed fat in the muscular fibres, but not as generally as 
had appeared to the naked eye. The right ventricle contained more fat than 
did the left. 

The spleen was normal. 

The kidneys were normal in size ; they were intensely congested, their cor- 
tices were swollen, their markings were not distinct. The microscope showed 
the epithelium of the kidneys to be generally very granular, and also showed 
fat in the epithelial cells of some of the convoluted tubes. 

The stomach was found, by the microscope, to have an enormous amount of 
fat in its tubes, generally confined to the lower two- thirds of them, but in 
some of them extending up to the surface of the mucous membrane. The fat 
was in the shape of very small globules ; the epithelium was very granular. 

The liver was very fatty. 

The bladder, ovaries^ and uterus were normal. 
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I show the specimen to the Association as a pathological cariosity, 
and not in expectation that anything can be learned from it, though 
it is certainly interesting that even so small a foreign body as the 
upper surface of the head of a pin should have been for so long a time 
free in the cavity of the ventricle without producing thrombosis. 

The pin had evidently been in its present situation for a long time, 
and in all probability had entered the body by the mouth. Whether 
it was causative in the production of the heart lesions and secondarily 
of the kidney and other lesions can only be a matter of conjecture in 
the absence of a definite history. I have in vain endeavored to obtain 
such a history from the husband and employer of the woman. A 
letter from the latter gentleman — a physician — states that during the 
week preceding her admission to the hospital she suffered occasionally 
from severe attacks of dyspnoea. 



THE RELATION BETWEEN TROPHIC LESIONS AND 
DISEASES OF THE NERVOUS SYSTEM.^ 



By E. C. SEGUIN, M.D., 

rEttxoBirT or nn amsbioan nkueologxoax amocxatiov, bto. 



The question chosen by the Council of the Association for discus- 
sion, viz. : ^^The relation between trophic lesions and diseases of the 
nervous systemy excluding changes within the central nervous system 
itself is one which brings the critic face to face with an enormous 
accumulation of more or less well-observed, widely diverse, and not 
necessarily correlated clinical and experimental facts or data. 

The very terms of the question involve to my mind a petitio prin- 
cipii : for the essential query in any review of the data is whether the 
lesions referred to are really trophic, in nervous causal relation. 

Your referee has been informed that ^'permanent vaso-motor 
changes in so far as they can be shown to influence nutrition" may 
or should be included in the discussion. This I consider a wholly 
different field of physio-pathology and one whose introduction into 
the discussion would only tend to obscure, complicate, and indefinitely 
extend the search after the true relation between trophic lesions and 
nervous diseases ; and I shall consequently omit it from my remarks. 

We must also insist upon a strict definition of the word lesion, as 
meaning a positive histological alteration in tissue, thus excluding 
retarded or imperfect development, simple quantitative reduction of 
tissues, and alterations in local circulation and calorification (as ob- 
served in cerebral and spinal paralysis occurring before the full growth 
of the body, and occasionally after it). 

Thus simplified, the question may be re-stated in the following terms: 
What are the lesions which may he supposed to be directly produced 
by disease of the nervous system {brain, spinal cord, and nerves) ; and 
what is the essential causal relation between the two factors f 

1 Opening a discunion in conjoint meeting with the American Physiological Society. 
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To attempt to enumerate separately in a systematic manner all the 
lesions of the non-nervous tissues which have been observed clinically 
and experimentally, and ascribed to a direct morbid nervous influence 
(positive or negative), would be an extensive work, far beyond the 
time-limits of this discussion. 

Such '' trophic lesions" have been described as occurring in almost 
all the non-nervous organs and tissues, internal and external. We 
find medical literature filled with examples of such lesions in the cuta- 
neous tissue and appendages, in the muscular tissue, in bones and 
articulations, in vascular walls, in parenchymatous organs, and in 
internal epithelial structures. In other words, wherever nerve fibres 
terminate, and even where none can be demonstrated (as in cartilage), 
such lesions have been described. 

Some simple mode of classification of these data must be chosen to 
facilitate discussion, and looking at the subject from the standpoint of 
the pathologist and practical physician I would suggest the following : 

First Class. — " Trophic lesions" occurring in parts whose sensi- 
bility is more or less reduced by the nervous disease, and which are 
exposed to the action of traumatic and infectious influences. 

This class includes by far the largest number of the data, such as 
cutaneous ulcerations, fall of nails and hair, altered appearance of skin 
and nails, articular changes (arthropathies), fractures of bones, deep 
eschars, necrosis of digits, and most of the lesions observed in the 
hollow viscera lined by epithelia. To put it in another way, this class 
includes the various lesions observed in the course of posterior spinal 
sclerosis, injuries of the spinal cord, forms of ^'myelitis" so-called, 
and injuries to nerve-trunks. Speaking before this audience it is use- 
less to specify further the " trophic lesions" referred to. 

Second Glass. — Trophic lesions occurring in deeper parts, not 
exposed to bacterial infection, and upon which traumatic influences 
cannot be demonstrated to act : in other words, the apparently spon- 
taneous trophic lesions. This class is made up of the muscular 
atrophies occurring in the course of nervous diseases, and of a limited 
number of cutaneous lesions. Possibly some alterations in glandular 
function, due to nerve lesion, may belong to this class. Clinically, 
these lesions are met with after nerve section, in the course of neuritis, 
and of disease affecting primarily or at least chiefly the ventral cornua 
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of the spinal cord, and their homologues in the cephalic prolongation 
of the spinal axis. 

With respect to the first class of so-called trophic lesions, a careful 
study of the conditions under which they arise, and a comparison of 
them with the similar peripheral lesions which present as complica- 
tions at the close of some non-nervous diseases with tendencies to 
asthenia and inanition, make it somewhat doubtful whether they can 
rightly be considered as direct results of suppressed or perverted 
nervous action. Even the ^strongest partisan of the truly dystrophic 
nature of these lesions admits that extraneous influences (as trauma 
and bacterial infection) play a certain, though wholly secondary, part 
in their genesis. But other observers hold an opposite extreme view, 
and claim that the real or efficient causes of the lesions are trauma 
and infection acting upon parts which have lost their automatic de* 
fence through anaesthesia, and whose circulation and general nutrition 
are lowered, but not specifically altered, by disease and inertia. 

This second view is, I must say, supported by negative evidence, 
experimental and clinical, of such importance that it needs to be 
stated. 

(a) Ulceration of the cornea and even panophthalmitis are results 
of experimental and pathological injury to the trigeminus nerve, more 
especially of its ophthalmic branch and of the Gasserian ganglion. 
These ocular lesions are fully described in text-books, and are gener- 
ally looked upon as typical trophic changes due to the nerve disease. 
Yet thirty years ago H. Snellen* and M. Schiff* separately demon- 
strated by the simple experiment of sealing the eye by sewing the 
edges of the lids or by fastening one of the animal's ears over it, 
that ulceration of the cornea could be prevented after section of the 
trigeminus. At some time prior to 1872 von Gudden' proved the 
same thing by a beautiful experiment. He took newly born rabbits 
and produced perfect closure of the eyelids by an operation (artificial 
ankyloblepharon). When the wounds were healed, and the eyes 
absolutely sealed, he cut the trigeminus nerve by the usual intra- 
cranial method. Upon opening the eyelids from eight to fifteen days 

1 H. Snellen, Pe Invloed der zennwen, op. de onsteking. Dissert. Utrecht, 1857. Also in ArchlT f. 
d. nollnndische BeitrSge, znr Natur. Uuilkande, Bd 1. 3, p. 206 (1857). 

« M. Sihiff, In Oanrtatf B JahreBbericht, i. p. 121, 1857, 

s Yon Giidden, cited by Kundracki in his thesis, Ueber die Durchschneidlng des Nerrns Trigeminiu, 
Zurich, 1872. 
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after the nerve-section he inyariablj found the cornea normal. These 
experiments make it clear that the nerve lesion is not the real or effi- 
cient cause of the corneal changes in the usual experiments, and 
probably not in human cases of disease of the fifth nerve. 

(6) Section and other injuries of nerve-trunks have long been 
known to be followed by ' so-called trophic lesions in the distal parts 
supplied by the injured nerve. Changes in the skin and hairs, idl- 
ing of the nails, ulceration, and even extensive necrosis or gangrene 
have been elaborately described in animals and in man. Yet it is 
nearly forty years since Brown -S^quard* showed that (in animals) if 
the parts supplied by the injured nerve be kept perfectly clean and 
protected from traumatic influences, ulcerations, etc., did not ensue. 
He also demonstrated that wounds made in parts supplied by an 
injured nerve-trunk healed as well as wounds made elsewhere. These 
experiments (confirmed by numerous observers) show that the nerve 
injury in such experiments or cases is not the true efficient cause of 
the ulcerations, etc., and also (what is fully as important) that the nutri- 
tive functions which go to repair wounds are fully active in anaesthetic 
and paralyzed parts. In the practice of medicine we have frequent 
occasion to apply these data, in the prevention and treatment of ulcer- 
ation, bed-sores, etc., by mechanical and antiseptic measures, after 
injuries to nerves or to the spinal cord, as well as in cases of para- 
plegia. In human cases of section of sensory nerves, while certain 
quantitative changes in the ana:sthetic area are apparently inevitable, 
actual histological lesions can, I believe, be indefinitely prevented by 
guarding against traumatic influences.* As regards bed-sores in para- 
plegia, you have probably all seen them show healthy reparative action 
while the spinal disease was growing worse. 

(c) It is a remarkable fact that such lesions as perforating ulcer, 
arthropathies, fractures, etc., which occur in the course of posterior 
spinal sclerosis and other affections, are extremely rare in patients 
whose circumstances enable them to avoid over-exertion in the later 
stages of the disease, and to receive every needed care. This certainly 
would point to traumatism as a potent factor in the production of the 
so-called trophic lesions of tabes. 

1 Brown -S6qnard, Gazette M6dic«le, p. 880, 1849. 

* Except some lesions of the second class which are anpreyentable, thongb it would seem not 
InTariabla results of nerre li^uries. 
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(d) Cystitis was until a comparatively recent time considered one 
of the symptoms of myelitis and of injury to the spinal cord; though 
I suppose most of us to-day would speak of it as a complication pre- 
ventable by the use of aseptic catheters introduced with the greatest 
care. 

The negative demonstrations and arguments to the eflPect that the 
greatest number of the most formidable of the so-called trophic lesions 
of the first class are preventable and curable, appear to my mind 
almost overwhelming proof that the efficient cause of these lesions ia 
not a suppression or perversion of nervous action or influence. 

Consequently I would refuse the name of trophic lesions to the 
phenomena embraced in the first class of data. 

We are now brought to the study of the second class of " trophic 
lesions,*' those in which extraneous or traumatic causes cannot be 
shown to act. It is perhaps in the study of these that the problem of 
the relation between the nervous disease and the lesion can be best 
approached. 

The most typical lesions of the second class are muscular atrophy 
with degeneration, and the cutaneous affection known as herpes or 
zona. Probably other so-called skin diseases belong to this group^ 
but full demonstration of their nervous origin is wanting. 

(a) The natural history of neuro-muscular atrophic degeneration 
is well known to all of you. Within a few days after section of a 
nerve-trunk, or after destruction of the ventral ganglion cells with 
which a nerve-trunk is associated in the spinal axis (clinically, in 
cases of nerve injury, neuritis, poliomyelitis, chronic degeneration of 
ventral ganglion cells, etc.), the nerve fibres distal of the point of injury 
or disease, and all the muscles innervated by the fibres, lose certain 
properties known as conductibility and irritability, react abnormally 
to electrical stimulation, and if examined with the microscope show 
distinct and invariable alterations. Later, the affected muscles 
undergo a marked reduction of volume. 

In adult animals, after certain lesions, an extreme degree of atrophy 
is established and persists. In young animals, after certain lesions 
(simple nerve injuries and neuritis more especially), a process of re- 
generation sets in which in a few months leads to return of a normal 
anatomical state of the nerves and muscles, and to renewed ftinctional 
activity. In some cases there are also more diffused changes produced, 
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arrest of development of parts, quantitative modifications which should 
not be confounded with actual lesions. What I wish to emphasize is 
that we have here to deal with qualitative or histological changes in 
nerves and muscles^ which occur with fatal necessity when the cause 
has actedy and which are demonstrable by microscopic examination 
and electrical tests (reaction of degeneration). Further, that these 
lesions are unpreventable, and in one sense incurable ; no traumatic 
or infectious influence can be traced in their genesis, and no amount 
of care or any form of treatment will prevent the appearance or thwart 
the evolution of the changes. 

{b) The so-called herpetic lesions of the skin. The vesiculo- 
pustular affection appears all at once or in successive crops upon areas 
of skin supplied by one or more of the cerebro-spinal nerves ; the distri- 
bution of the primary eruption and of the subsequent scars correspond- 
ing exactly with nerve territories. Hence the names for varieties of 
herpes, such as H. frontalis, U. cornese, H. progenitalis, H. inter- 
costalis, etc. Along with the eruption there are not rarely sub- 
jective symptoms of nerve irritation, such as burning prickling, pain, 
or numbness. In some cases pain (neuralgia) persists long after the 
eruption has subsided. Usually, scars remain, and they may be 
extremely deep. Autopsies have shown, beyond room for doubt, that 
in such cases the nerve trunk supplying the affected cutaneous area, 
and especially the ganglion upon its dorsal root, are the seat of inflam* 
matory and degenerative processes. Unfortunately, with the means at 
our command the lesion has not been traced into the terminal fila- 
ments and end-organs of the affected nerve in the cutis and epidermis* 
The demonstration is, however, almost complete that we are here in 
presence of a neuro-cutaneous and continuous lesion, corresponding 
to the continuous lesion observed in (a) the neuro-muscular apparatus. 
Here again we have to deal with an evidently non-traumatic and 
non-infectious lesion (the skin lesion), revealed by regular and con- 
stant symptoms, unpreventable by mechanical means and incurable 
in a strict sense of the word. 

Similar herpetic cutaneous lesions are observed after injuries, more 
especially such as give rise to irritative and inflammatory conditions 
of the nerves. Simple section is more apt to be followed only by 
cutaneous alterations of the first class. It is, furthermore, possible 
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that traumatic neuritis may produce other true lesions of the skin 
besides herpes, but this is not yet proven. 

To these two varieties of lesions, embraced in the second of the 
classes which I propose, I am ready and willing to apply the term 
trophic lesions in the true sense of the word ; t. e.y they are histo^ 
logical alterations set up directly and fatally by the nerve disease^ with* 
cut the intervention of accidental or extraneous causes. The relation 
of cause and effect seems indisputable, and we may therefore say that 
the efiScient cause of the trophic lesion is disease of a part of the 
nervous system. 

And, now, as to the mechanism or physiology of these trophic 
lesions. We cannot go far in this direction without entering the 
domain of pure speculation. It is only a few weeks since I heard my 
illustrious master and friend, Professor Charcot, state in a clinical 
lecture that we know absolutely nothing of trophic nerves and their 
mode of action. In this negation I most fully concur, especially if it 
be applied to the confused or unclassified mass of so-called trophic 
lesions about which so much has been written. The existence of tro- 
phic nerves as such, is unanimously denied by physiologists, and much 
of the speculations of physicians have been made without scientific 
basis in anatomy and physiology. 

The attempt to simplify the problem which I herewith submit to the 
Association may not advance our actual knowledge, but it may pos- 
sibly serve as a step toward a more exact study of the subject, and 
may give rise to a beneficial discussion. Allow me, in closing, to 
attempt to show in what way this analysis may be a slight step in 
advance. 

I have, in the first place, rejected from the category of trophic lesions 
all vaso-motor, calorific, and metabolic phenomena, as well as all mere 
quantitative reductions in tissues and organs; reserving the name for 
such alterations as are characterized by demonstrable histological 
changes. This will doubtless be objected to, as in a certain sense the 
excluded phenomena have much to do with nutrition, and the word 
^' trophic" leads the mind inevitably to think of changes in nutrition^ 
which for me is far too vague and general a conception to prove of 
help in the study of our subject. Besides, since Claude Bernard's, 
Brown-S6quard's, and Ludwig's discoveries, a sort of antagonism ha« 
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been revealed between mere vaso-motor variations and the activity of 
the cellalar life (salivary secretions, etc.). 

In the second place, I have attempted to show that histological 
lesions, apparently due to nervous disease, may be divided into two 
classes : one in which the morbid nervous influence is of doubtful, or at 
least secondary causal value, while the active or efficient causes of the 
lesions are extraneous and accidental (traumatism and infection); 
whereas in the second class (by far the smaller at present) extraneous 
causes are unimportant, or even wholly wanting, while, as far as our 
present means of observation go, the efficient cause of the lesions is 
a morbid state of the nervous system. 

The phenomena which make up the first class, I hold to be mere 
complications having a complex etiology, while those of the second 
class are really trophic lesions due to disease of the nervous system. 

I would not be understood as claiming that the classification here 
proposed is final or absolutely exact in all its details. For example, 
lesions of the second class may co-exist with others of the first class 
in paralyzed parts : e.g,y atrophic or herpetiform lesions in paraplegia 
of the traumatic form especially. Again, a reasonable doubt may be 
entertained as to whether arthropathies always belong to the first class 
of lesions. It would be necessary to make a new analytical study of 
all varieties of so-called trophic lesions, and classify them according to 
their histology and etiology, in the light of the subdivision here pro- 
posed. 

Third. While not pretending to be able to throw any new light on 
the intimate nature of real trophic lesions, I desire to point out that 
possibly (and I say this with all due reserve) the mechanism of these 
alterations, or, as the question puts it, the relation between the trophic 
lesions and disease of the nervous system, lies or is embraced in a law 
of inter-dependent life in continuous tissues. As regards the neuro- 
muscular changes of our second class, the operation of such a law 
seems highly probable. Anatomically and physiologically the neuro- 
muscular apparatus from the ganglion cells of the ventral comua of 
the spinal cord to the striated muscular substance is a unity or 
becomes one before the completion of foetal life. Whether the ultimate 
nerve fibrillae and other prolongations of neural iaubstance which lie 
under the sarcolemma actually blend with the sarcous substance, is, I 

know, an unsettled point ; but their coaptation and physiological con- 

18 
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tinuity are established. Besides, in lower animal forms true neuro- 
muscular structures do exist. 

With reference to the neuro-cutaneous apparatus, we need still more 
delicate and reliable histological researches to show what is the true 
relation between ultimate nerve fibrillae and the peripheral neural 
substance with the cells of the cutis and epidermis. While some 
observers claim actual blending of the two substances, by penetration 
of nerve fibrillse into epithelia and by the interposition of cell-like 
nervous expansions in among the cells of the skin, others are in doubt 
as to the arrangement. Still, at the present time, the weight of evi- 
dence is in favor of the existence of continuity between sensory nerves 
and some of the elements of the skin. The same statement may be 
made with reference to the relation existing between the termination 
of glandular nerves and epithelia of glands. 

I therefore venture to suggest that disease of the nervous system 
produces true trophic lesions when it interferes mith the associated or 
inter-dependent life of continuous tissues. 
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Speaking as the representative of the American Physiological 
Society, I wish to look at the physiological rather than the clinical 
side of the questions : " What proofs have we that the nervous system 
is capable of directly influencing the nutrition of distant portions of 
the body, and what evidence is there that any such power is exerted 
in disease? " For the sake of clearness, I shall arrange my remarks 
in support of general propositions. 

The first of these propositions is : It is physiologically proven that 
the nervous system directly affects general nutrition. All histologists 
agree ^hat there is a very close connection between the peripheral ends 
of the motor nerves and the sarcolemma of the muscles ; and all physi- 
ologists recognize that when a nerve trunk is divided the tributary 
muscles undergo a peculiar and rapid change of structure, which is 
not the result of the alteration of the blood supply, and is not 
dependent upon any action of the nervous system on the bloodvessels. 
It would seem that these well-known facts are in themselves sufficient 
to demonstrate that the nervous system has some direct control over 
nutrition, but the function of the muscles is so distinct from that of 
the other tissues, and is so palpably influenced by the nervous system, 
that not only clinicians, but even physiologists, have been led to con- 
sider muscle as something difi'erent from other portions of the organism 
in its subordination to the nervous system. When, however, we come to 
study the relation between the nervous system and glands we find that 

1 This addren was originally made alinoBt entirely without notes, bnt was not reported at the time 
owing to the radden illnen of the official stenographer. This article is an abntract prepared by Dr* 
Wood, three months after the meeting, as embodying the substance of his remarks. 
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the anatomical and physiological evidences of a nervous control of 
the function and nutrition of the gland are just as positive and just as 
clear as those Tvhich we rely upon as proving that nerve does influence 
muscle. 

The histologist has shown that there are certain nerve fibres which 
are anatomically connected with glands. Landois defines, in his sys- 
tematic treatise on physiology, " secretory nerves to be those nerve 
fibres whose peripheral end-organ consists of a secretory cell, the 
central ends of the fibres being connected with nerve cells." Pfluger 
affirms that the axial cylinder of the secretory nerve terminates in the 
nucleus of the secretory cell : Landois also teaches the direct termi- 
nation of the nerve fibres in the secretory cells of the salivary glands. 
Physiologists have shown that stimulation of the chorda tympani 
nerve produces a copious secretion of watery saliva, accompanied by 
vascular dilatation in the gland, and a consequent increased flow of 
blood ; while stimulation of the sympathetic nerve causes contraction 
of the bloodvessels, with the secretion of a thick, scanty fluid rich in 
the peculiar organic constituents of saliva. That the changes in the 
glandular circulation which are produced by the stimulation of the 
nerves are not the cause of alterations in the secretions, is demon- 
strated by the well-known facts : first, that after ligature of the blood- 
vessels of the gland, and even after decapitation, stimulation of the 
chorda tympani still causes an increase of the salivary, secretion : 
second, that certain drugs have the power of affecting one function of 
the nerve without influencing the others, thus, after the injection of 
atropine, stimulation of the chorda tympani still causes dilatation of the 
vessels, but does not affect the secretion. Without occupying further 
time with the detailed statement of what I may be allowed to call text- 
book physiology, I only desire to call attention further to the impor- 
tant fact that stimulation of the chorda tympani nerve causes positive 
variation of the electrical condition of the salivary gland, whilst stimu- 
lation of the sympathetic nerve invokes a negative variation, so that 
there is evident antagonism between the two nerves. 

The facts of the case are so strong, and have been so clearly 
established by physiologists, that I think that clinicians must recog- 
nize that the protoplasm of gland cells is as closely and completely 
subordinate to the nervous system as is the sarcolemma of muscle. 

Passing by the physiological facts whose truths have been sufficiently 
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long known to find their way into handbooks, we come to the very 
remarkable researches of Dr. W. H. Gaskell, which have been reported 
in the Journal of PhyBiology. It has been generally believed that 
the action of the vagus in inhibiting cardiac movements consists in an 
interference with the nervous apparatus of the heart, or, in other 
words, that cardiac inhibition is due to one set of nerves so controlling 
the ganglia in the heart as to prevent the nervous discharge which 
ordinarily causes contraction of the cardiac wall ; and that in this 
interplay of nervous apparatus the muscular tissue is passive — is, as' it 
were, only an interested bystander. 

In the light shed by the researches of Dr. Gaskell and his followers, 
this explanation, however, appears to be incorrect. It has been shown 
that a weak interrupted current passed through a strip of insulated 
muscular tissue taken from the frog*s heart, produces upon this tissue 
all the effects of inhibition ; and that atropine prevents such inhibitive 
action precisely as it prevents the action of the vagus upon the unin- 
jured heart ; further, that if a strip of suspended heart muscle be 
firmly fastened in the middle by a clamp, it is possible to produce 
inhibition of the lower segment by stimulating with the weak inter- 
rupted current the part of the muscle above the clamp. Of the latter 
phenomenon two possible explanations offer themselves at once : first, 
that the inhibition of the lower segment of muscle is due to the excursion 
of the electrical current from the upper to the lower portion of the 
muscles; secondly, that the upper portion of the muscle contains 
minute nerve fibres of inhibition passing down to the lower muscle 
mass. The correctness of the latter of these two explanations seems 
to be proven by the fact that the tightening of the clamp will prevent 
inhibition of the lower segment by the irritation of the upper portion of 
the muscle, since tightening of a clamp would arrest the functional 
activity of nerve fibres, but would not interfere with the downward 
propagation of an electrical current. Again, it was found by Dr. 
Gaskell, in the crocodile, that if the vagi be divided, and time allowed 
for the degeneration of the peripheral ends, the effect of the weak in- 
terrupted current in inhibiting the strip of isolated muscle was in great 
part or altogether lost. 

This research of Dr. Gaskell has received confirmation in the work 
of Mr. T. Wesley Mills, of Montreal, upon the heart of a fish, who 
found that stimulation of the auricleieadn to an immediate arrest of 
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movement, and that atropine directly applied to the muscle prevents 
inhibitory arrest precisely as it puts aside in the mammal the ordinary 
effects of stimulation of the vagus. Dr. J. A. Mc William found in 
the eel's heart, when the inhibitory nerves were fully excited, that the 
strongest mechanical, chemical, and electrical irritations of the heart 
muscle were powerless to produce contraction : showing that in the eel 
the inhibitory nerve, when excited, so directly and profoundly influ- 
ences the cardiac muscular tissue as to deprive it entirely of its 
functional power. Such action as this must be exerted directly upon 
the muscle-tissue. Dr. W. B. Ransom has proven that in the cepha- 
lopods the rhythmical contracting power resides in the muscular fibres 
of the heart themselves, and that the irritation of the so-called 
visceral nerves, which evidently correspond to the vagus of the mammal, 
inhibits the cardiac muscle by acting directly upon it. 

These various facts demonstrate that the inhibitory nerves in the 
heart act directly upon the muscle ; and it has been proven by Dr. 
Gaskell, that during the stimulation of the vagi nerve, although there 
is complete arrest of the functional activity in the muscle, there is a 
positive variation in the electrical condition ; whilst any nervous influ- 
ence which throws the heart into activity produces a negative variation. 
It has also been shown by Gaskell that the inhibitory process is bene- 
ficial to the cardiac muscle, and that during it damage to the tissue is 
repaired, and loss of power is regained. It would appear, therefore, that 
precisely as is the gland cell, so also is the cardiac muscle dominated by 
two sets of antagonistic nerves : kataholic nerves^ which produce, when 
excited, the phenomenon of functional activity with an after-exhaustion 
of the part ; anabolic nerves^ whose excitement causes a lessening of 
functional activity, followed by a regaining of power — ^katabolic nerves, 
the nerves of functional activity and destruction : anabolic nerves, the 
nerves of rest and nutritive repair. 

In a research which I made some years ago, in regard to the 
thermic function of the body, certain facts were proven which indicate 
that what is true of muscle and gland is also true of other portions of 
the body. It has been long known that galvanism of a sensitive nerve 
produces marked disturbance of the circulation and a fall of the bodily 
temperature ; and the general belief has been that the first of these 
phenomena is the cause of the second. I found, however, that the rise 
of the arterial pressure occurs immediately after the first irritation of 
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the nerve; while the fall of the bodilj temperature only reaches its 
maximatn long after the cessation of the irritation, and continues for 
many minutes. Thus, in one experiment, the temperature-fall, which 
amounted to 3|° F., did not reach its maximum until twenty-three 
minutes after the last irritation of the sensitive nerve, a time when the 
disturbance of the circulation had long since ceased. I, therefore, 
reached the conclusion that the fall of temperature which resulted 
from the irritation of the sensitive nerve is entirely independent of the 
circulation : a proposition whose correctness was demonstrated by find- 
ing that when the medulla had been separated from the pons at the 
point of junction, irritation of a sensitive nerve produced the ordinary 
disturbance of the blood pressure, but was unable at all to reduce the 
temperature, which steadily mounted upward. As the fall of tempera- 
ture which is produced by irritation of a sensitive nerve is inde- 
pendent of the circulation, and as it cannot be caused after separation 
of the medulla from the pons, it seems to be an inevitable conclusion 
that when it occurs it must be the result of an action upon a nerve 
centre situated either in or above the pons. 

I also proved that separation of the medulla from the pons is fol- 
lowed by a great rise of animal heat, and that this rise of animal heat 
is not accompanied by any perceptible change either in the respiration 
or circulation — the centres of respiration and circulation both being 
below the point at which the medulla was" divided. The rise of tem- 
perature was proven not to be due to the retention of animal heat, but 
to be caused by an enormous increase in the development of heat. 

These facts are, apparently, susceptible of but one explanation, 
namely, that there is above the medulla a nerve centre which, when 
stimulated, controls or inhibits the production of animal heat — u c, 
tissue change — ^and whose separation by section from the tissues is 
followed by an enormous increase of the production of animal heat ; 
such a centre must evidently be inhibitory in its action, and have 
the same relation to the animal heat-production that the vagus has to 
the cardiac movement. It is a great anabolic centre. 

In rSsumS, I may add that, in the light of these various researches, 
it seems to me that we are warranted in concluding that there are 
within the body two sets of nerves, katabolic and anabolic. 

In the ordinary nerves of the extremities, we have at present proof 
of the existence of only one class of efferent fibres, namely, the so- 
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called motor fibres — those which excite the function of the muscle ; 
these are the katabolic nerves of the voluntary muscles, but I believe 
that anabolic fibres will at some future time be found to exist in these 
mixed nerve trunks. 

We have at present, however, knowledge of two sets of nerves sup- 
plying the muscular fibres in the walls of the bloodvessels : one whose 
excitation produces contraction, one whose excitation produces relax- 
ation and consequent dilatation of the vessels : the first of these, the 
so-called vaso-motor nerves, are true katabolic nerves ; the second, the 
so-called vaso-dilator nerves, true anabolic nerves. 

So far have we progressed in this discussion, that I think we are 
now prepared to answer the first of the questions asked in the begin- 
ning of my talk. I believe we must consider it definitely proven that 
the nervous system has the power of influencing nutrition ; indeed, I 
will go further and aflSrm that the only function which the nervous 
system possesses is the function of influencing nutrition. The periph- 
eral afferent nerve-ending discharges its force because its nutrition is 
affected by the external irritant; this nerve force travels up the 
sensory nerve by producing an alteration in its nutrition and the 
motor centre gives back the replying discharge of force because its 
nutrition is disturbed; whilst, finally, the outgoing nerve and the 
muscle suffer in their nutrition and become thereby functionally active. 
Functional activity and exhaustion, functional rest and repair of the 
nerve, of the muscle, of the gland — all of them nutritive movements, 
each of them dominated by the nervous system. Such, in a sentence, 
is the ground-plan of the animal organism. 

The second proposition which I shall bring forward is: Various 
lesions are the immediate result of previous nerve disease or nerve 
injury. In supporting this proposition, I shall not attempt to dis- 
cuss the large numbers of lesions of muscles, fibrous tissues, and bone 
which are well known to occur in various chronic diseases of the 
nervous system, but shall confine my attention to those lesions of 
structure which follow so certainly and so immediately upon sudden 
disease or upon injury of nerves or nerve centres that there can be no 
question as to the causal relation between the nervous trouble and the 
so-called trophic change. 

Of all the lesions which are apparently produced through the ner- 
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vous system, the most satisfactory for our present purpose, and the 
most undeniable in their relations, are those which are consequent 
upon injury of the nerve. In 1874 Kraske (Halle, Theses) noticed 
as the result of cutting the maxillary nerve of young rabbits, ulcerations 
of the lip similar to those subsequently reported by Wilhelm Stood, 
who in 1881 repeated and extended the experiments of Kraske. In 
rabbits of from six to twelve weeks old, four days after incision of the 
medullary nerve there appeared upon the inner surface of the affected 
lip a small yellowish ulcer which rapidly grew, but upon the fourteenth 
day had begun to heal. In other rabbits the irritation of the nerve 
produced intense inflammation of the lip with ulceration in a position 
similar to that jutrt described. 

Max Joseph, in 1885 (Virchow's Archiv^ vol. cvii. p. 127), extir- 
pated two of the right cervical nerves. Seven days after the opera- 
tion there appeared a circumscribed spot upon the surface with regular 
boundaries in which the hair was much thinned. This spot rapidly 
increased in size, and was shortly added to by the coalescence with 
it of two similar smaller spots; then the hair became thinner and 
thinner until there was absolute baldness. In one case Joseph cut the 
cervical nerves between the spinal cord and the spinal ganglia on the 
right side, and on the left cut the nerve distally to the ganglia. The 
result in the right side was no change in the nutrition of the hair; on 
the left side alteration in the usual manner. Very careful examina- 
tion of the bald spot showed complete absence of vascular dilatation, 
general inflammation, and microscopic organisms ; and the purest 
picture of atrophy of the hair was revealed, the hair papilla becoming 
atrophic and the hair dropping out. 

In 1876 {Gaz. MSd. de Parisy vol. xlvii. p. 255), M. Gouty cut 
the posterior roots of the nerves going to the anterior feet of a frog. 
Five days after the section the knee-articulation was not only anaes- 
thetic, but also somewhat swollen, and the whole leg was oedematous. 
The arthritis and the oedema both increased and when the frog died, 
five weeks later, the extremities of the tibia and the femur were swollen 
and red, and at least double the size of the corresponding side, whilst 
the synovial membrane was infiltrated, thickened, and more vascular 
than normal. 

The lesions of the eye which follow section of the trigeminus in the 
lower animals are too well known to require description here. It is 
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80 generally believed that they are not the direct result of the injury, 
but are due to the withdrawal of the influence of the normal excessive 
sensibility of the eye that I shall not enlarge upon them, calling atten- 
tion only to the facts that Schiff aflSrms that he has partially cut the 
twigs of the trigeminus in such a way that sensibility has been preserved 
and no inflammation of the eye has occurred, and that Meissner also 
reports three cases in which the trigeminus was partly cut and in 
which there were no trophic disturbances of the eye, although sensibility 
was lost. 

The results of nerve injuries in the human being are even more 
decisive as evidence that the nervous system is capable of producing 
alterations in the nutrition of tissues than are the experiments made 
upon animals. As long ago as 1859, Charcot recorded two cases in 
which vesicular or bullous eruptions followed traumatisms of the nerves 
of the arm. In 1862 Reynaud recorded a case in which a similar 
eruption was the result of an injury to the cubital nerve, and was 
absolutely confined to the territory supplied by that nerve. Earl has 
recorded one in which the eruption was the result of an injury to the 
external cutaneous nerve ; Denmark, one in which the vesicular eruption 
was the result of injury to the radial nerve ; Kuhl, one in which the 
injury of the brachial nerve was followed by herpetic eruption. I 
myself have seen cases of exactly this character — that is, ca^es in which 
traumatism of a nerve was followed in one or two days by an eruption 
of vesicles confined in location to the distribution of the injured nerve. 
Every clinician knows that the herpes zoster is usually connected 
with, and apparently dependent on, idiopathic or gouty neuritis. 

It is hardly necessary in this assembly to do more than recall the 
thought to the large number of cases of so-called glossy skin reported 
by our late president, Dr. S. Weir Mitchell, during the War of the 
Rebellion — cases in which the changes in the skin followed directly 
upon a traumatic inflammation of the nerve ; cases which have since 
been duplicated in the practice of most neurologists. 

It is well known that in acute inflammation of the spinal cord rapid 
sloughing of the skin and subjacent tissues, involving even the bony 
structures, is liable to occur, and to constitute the condition known by 
the French as decubitus. This spinal bed-sore may be produced in 
the lower animals as well as in man. Brown-Sequard states, in the 
British Medical Journal^ 1880, vol. ii. p. 915, that he has seen local 
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death commence on the sacrum of a dog seven hours after the inflam- 
mation of the spinal cord had been excited ; and that within twenty- 
four hours the skin became violet, and completely gangrenous. Som^ 
pathologists teach that this destruction of tissue is not the result of 
any direct action of the nervous system upon the part, but it is due to 
pressure, or irritation by the urine, feces, etc., and that it may be 
prevented by great care in nursing. Undoubtedly, pressure and the 
irritation of foul discharges may hasten the sloughing of the buttocks 
of the man suffering from myelitis, but just as certainly, in many cases, 
no amount of care will prevent the formation of rapid bed-sore. In 
the experiments of Brown-S6quard just spoken of, there was neither 
pressure nor urinary or other irritation to cause the sloughing off of 
the soft parts from the sacrum of the unfortunate dog ; and I have 
seen the buttocks of a man melt down when by the use of the water- 
bed and other means everything that could be had been done to 
prevent the decubitus. 

Further, I must insist that if a buttock is in such a condition that a 
little pressure due to lying upon it, or a little soiling by the natural 
discharges, will cause it to slough away, such buttock is in a most 
unnatural state. It is the function of the part to be sat upon, and to 
be irritated without suffering. There is, certainly, as the result of an 
acute spinal inflammation, some strange alteration in the nutritive 
condition of the region of the gluteal muscles which strongly predis- 
poses the part to death. 

'-Without occupying more time with the matter, I think I have 
brought forward enough of evidence to demonstrate my second propo- 
sition, and to prove that certain diseases and injuries of the nervous 
system are capable of producing profound structural changes not only 
of the muscles, but also in the other soft tissues of the body. 

The third proposition which I desire here to support is : A dis- 
tant lesion may follow a nerve injury or a nerve disease without any 
precedent disturbance of the local circulation. In many cases it is 
very diflicult or impossible to determine the absence or presence of a 
local alteration of the circulation preceding the distinct trophic 
change : such is not true of decubitus. Many years ago Brown- 
Sequard showed that hemisection of the spinal cord is followed by a 
loss of motility and vaso-motor paralysis on the side of the section, and 
that on the side opposite the section there is simply a loss of sensi- 
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bility without disturbance of the power of motion or the norma) 
temperature. Since the publication of the researches of Brown- 
S^quard, cases have been published by Miiller, by Brown-Sequard, by 
JolfFroy, by Charcot, and others, in which, after hemisection by acci- 
dent or disease of the spinal cord, decubitus has occurred, not upon the 
side on which the muscles and the vessels have been paralyzed, but 
upon the side on which there has been no visible altei-ation of the 
bloodvessels, and no rise or fall of the local temperature. Charcot 
affirms that the disturbance of the nutrition is always on the side on 
which sensibility alone is paralyzed ; and believes that although the 
centres which dominate the nutrition of the muscles are in the anterior 
part of the gray matter of the cord, and send out their fibres in the 
so-called motor nerves, that the trophic nerves of the skin and cellular 
tissue are in the posterior portions of the cord, and are connected with 
the sensory nerves. 

My fourth proposition is : Alterations in the condition of the 
vaso-motor centre are not capable of causing many of the distant 
lesions which follow injury or disease of the nervous system. In- 
creased flux of blood to the part, so far as our present knowledge goes, 
has no very pronounced effect upon the nutrition of the part, or at 
most, if very acute, only produces some general inflammation, or, if 
chronic, some slight hypertrophy. An irritant which has no specific 
effect simply increases the supply of blood to the part, and causes a 
general, widespread hyperaemia, followed, if the application be pro- 
longed, by a general, not a peculiar, inflammation. It is almost 
impossible to conceive that the simple paralysis of the vessels of the 
skin and subjacent tissue should manifest itself by such a peculiar local 
and partial change in the structure as is involved in the formation of 
a vesicle. It is conceivable that shutting off" the supply of blood to a 
part might produce the sloughing of a decubitus, but the continuance 
of the white waxy fingers of Reynaud*s disease shows that the almost 
absolute spasm of the bloodvessels may continue for many hours and 
days without causing the death of the part supplied. 

We are not, however, left to such general considerations as these 
just given ; we have abundance of direct evidence to show that a simple 
vaso-motor palsy, although causing violent congestion and pronounced 
rise of temperature, produces no alterations in the nutrition of the part. 
It is well established that after destruction of the cervical sympathetic 
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ganglia of the rabbit, although intense hypersemia of the ear may per- 
sist for months and years, the ear undergoes no alterations in its 
structure save only in so far as some observers believe that the hair 
becomes a little more abundant. It has indeed been asserted that in 
such an ear inflammation is more easily produced than in the normal 
rabbit, and is more violent and uncontrollable in its course; but 
Bernard found that so long as his animals were well fed and healthy 
the vaso-motor paralysis made no difference in the condition of the 
ear; whilst Pye Smith, of London, has kept rabbits with divided 
sympathetic nerves for over five years, and has noted that the ordinary 
exigencies of rabbit life excited no inflammation and no perceptible 
change in the ear whose vessels were completely paralyzed. 

I believe that I have demonstrated that the nervous system directly 
affects the nutrition of tissues, that various organic alterations are the 
result of previous nerve injury or disease, that these so-called trophic 
lesions are not necessarily preceded by local circulatory disturbances, 
and that there is no known vaso-motor disturbance which is able to pro- 
duce such lesions. Under such circumstances it seems to be absurd to 
attribute change in distant organs, consequent to nerve injury or nerve 
disease, to local- disturbances of the circulation; or to claim that they 
are other than the direct outcome of the nervous disorder. Up to 
almost the present time, those physiologists and clinicians who 
believed in the theory of trophic change, have usually or always been 
upon the defensive ; but accumulating knowledge has entirely changed 
the relative positions of the two sets of theorizers, and I must insist 
that the time has come when the deniers of the trophic theories must 
assume the defensive. At present, whenever any distant lesion is 
known to follow a disease or an injury of the nerve or nerve centre, 
the burden of proof rests not upon him who asserts that such lesion is 
the result of a direct nervous influence, but upon him who declares 
that it is an accidental occurrence or is caused bv the alteration in the 
supply of blood to the affected part. 



DISCUSSION. 

Dr. W. M. Ord, of London : I feel very much honored at being asked to 
speak on this important subject, but before I say a word I beg to tender the 
Association my gratification at the very high tone and character of the dis- 
cussions on the papers I have previously heard in this room. 



286 DISCUSSION. 

As regards the two papers I have heard reftd, they have certainlj stood in 
strong contrast with one another : the one critical, the other appealing strongly 
to the imagination and fascinating one by its strong and logical character of 
thought and imagery. I will try to prove from the start how from disturb- 
ances of nutrition there is a starting-point in the nervous system of the local 
trophic disturbances. I do not think Dr. Seguin would deny that the changes 
in chronic rheumatism are of a histological character. I will quote two cases 
bearing upon this point which I saw recently before leaving London, having 
them under observation for more than a year. The first was a case of chronic 
hypertrophic cervical pachymeningitis, which presented a very typical form 
of that disease. This patient (a young man) at the time of his admission 
showed very little change in the skin and none at the joints. He was kept 
in bed, treated, and recovered to a large extent his motor power, and com- 
pletely his sensation. There was a steady wasting of the tissue around the 
second joint and third phalanges of the digits, a distinct and marked change in 
the joints. The joints of the thumbs and fingers became thickened, somewhat 
tender, and finally loose. All the physical signs of progressive chronic 
arthritis became developed in conjunction with dystrophy of the skin and 
muscle without any local irritating cause. The next case was an old man, 
who for many years lost power and underwent atrophy of the muscles in the 
upper extremities, as the result of an afiection of the anterior column of the 
spinal cord. This man had a wasting of the skin and a very remarkable 
change in the joints. They were considerably swollen, were constantly dis- 
located, and as constantly put back in place. The whole muscles of the 
upper extremities were wasted. He sat up in bed with great difficulty. These 
two cases illustrate very well the primary affection of the nervous system in 
determining dystrophy pf the joints. 

Early in my endeavors to analyze osteo-arthritis I was brought face to face 
with a class of cases which interested me very much. As a woman approaches 
the climacteric period one sees a painful swelling of the small joints of the 
fingers and toes — nodosity of the joints (Heberden). Examining such cases 
with great care, the one thing always present was disorder of the catamenial 
function, and chiefly such a disorder as consisted in menorrhagia. I have 
seen cases in which, as the climacteric began to develop, the joint affections 
returned with intensified severity ; but the day before I left London I saw 
two cases : one was a lady of sixty years, who had troubles of this kind dur- 
ing the climacteric period, and had a large uterine fibroid. Here was an 
unusually persistent type of subacute form of this disease long after the 
cessation of the catamenia. People who suffer in this way are, in all cases, 
very excitable, ansemic, and sensitive women. It appears to me that, as 
affections of the nerves or spinal cord may bring about neurotic dystrophies 
in joints, so local irritation may produce, in a reflex way, affections of joints 
more or less parallel to the affection determined by nerve disease. In the 
same way I have great reason to believe that continued prostatic irritation 
will produce affection in the joints of the leg. Gonorrhoeal rheumatism may 
itself not be the result of a microbe, but the work of the nervous system. 
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Acute rheamatism might be traceable to similar causes. It seems to me that 
acute rheumatism is often developed under conditions which would indicate 
affections of the nervous system, such affections that would bring about, in a 
reflex way, the irritation of the joint It occurs certainly after parturition. 
It occurs almost invariably in people who are very anaemic, or have lost large 
quantities of blood, and whose nervous system is brought into a state of 
over-responsiveness. 

Dr. M. Allen Stakr: I have very little to add to the discussion. It 
teems to me that the paper of Dr. Seguin marks a decided advance toward a 
certain amount of clearness in the study of trophic disturbances. The point 
he makes that trophic disturbances must be distinctly separated from nutri- 
tive disturbances is one that has not been appreciated, and it seems to me to 
be a very important one, and throws considerable light on the subject. 

There is a class of nutritive disturbances that has not been mentioned yet, 
which has been described by Dr. Osier as infantile cerebral palsies, viz., that 
class of atrophies which follow hemiplegia in children. In adults hemiplegia 
does not appear to be followed by any amount of atrophy on the paralyzed 
side. In children this is not so, and Dr. Seguin's idea of nutritive disturb- 
ances occurring in a physiological system seems to throw light on this atrophy. 
It is important to separate vaso-motor from trophic disturbances. Trophic 
disturbances follow very closely on vaso-motor disturbances, and it is not 
strange that the two should be confounded. 

Dr. H. p. Bowditch, of Boston : I agree entirely with Dr. Seguin that 
any attempt to explain the mechanism of trophic changes must be speculative 
in our present knowledge. We have to recognize in muscular tissues two 
distinct metabolic processes, one having its cause in the nitrogenous and the 
other in the non -nitrogenous metabolism. These are distinct, inasmuch as 
it has been shown that the nitrogenous metabolism is not connected with 
muscular activity, while the non nitrogenous is. When the muscular activity 
is kept within physiological limits urea excretion remains the same, but 
nitrogenous metabolism is, nevertheless, essential for muscular activity. It 
is essential for muscular activity that an abundant stream of nitrogen should 
flow into the body and out again, in order that the muscles may be kept well 
nourished and capable of work. So the nitrogenous metabolism of the 
muscles goes on quite independently of its functional activity. If we limit 
the term trophic to the nitrogenous metabolism of the muscle and regard the 
non- nitrogenous metabolism as associated with the functional activity, we 
would simplify matters a good deal. 

Dr. Pye Smith, of London : I have listened with great pleasure to the two 
admirable papers read before the meeting, but confess from a physiological 
and clinical standpoint my judgment would be on the side taken by Dr. 
Wood with such eloquence and zeal. I do not, however, agree with Dr. 
Wood in imputing a logical error to those who resort to the supposition of 
injury or of vaso-motor disturbance to explain the phenomenon in question. 
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I would quote the case reported by Hilton, of a patient with an ulcer in the 
hand, which got worse and worse in spite of all endeavors to cure it, until it 
was discovered that a minute exostosis was pressing on the ulnar nerve, 
and when the exostosis was removed the ulcer healed rapidly. Gangrene, 
caused by an embolus obstructing an artery, is a well-known fact; but there 
are cases of gangrene inexplicable on this hypothesis. We have all seen 
strange eruptions come on rapidly after lesions of the cord ; and my own 
experience is that these trophic cutaneous lesions are bullous or herpetic in 
character. I think from these and other facts adduced by the speaker, that 
trophic nerves have a true position, not only in physiology, but in medicine. 

Dr. David Febrier, of London : I am of the opinion that there can be 
no question of the direct influence of the nervous system on the nutrition of 
the tissues altogether apart from vaso-motor changes and agencies operating 
ab-extra. This is shown, among other things, by the structural modifications 
which are observed in the glands on stimulation of their secretory nerves; 
and by the degeneration which ensues in muscles which are separated' from 
the cells of the anterior cornua, or when these latter are destroyed. 

This degeneration I hold to be the direct result of severance of the muscles 
from their trophic centres, and is not due to secondary inflammatory changes, 
inasmuch as it occurs under conditions which entirely obviate the initiation 
and propagation of irritation. But I believe, with Dr. Seguin, that the great 
majority of the trophic disturbances which so commonly occur in connection 
with injuries of the nerves, such as panophthalmitis from lesion of the fifth, 
and the herpetic and other cutaneous disorders from lesion of common sen- 
sory nerves, are not due to the withdrawal of trophic influence, but are the 
results of secondary inflammation or injurious agents operating from without. 
They are observed more especially in connection with partial lesions of 
nerves and those most calculated to excite irritation. 

I should, however, expect to find (although I am not aware that the sub- 
ject has been fully investigated) that section of all the sensory nerves of any 
given region would induce degeneration of the nerve-endings and their an- 
nexes, precisely analogous in character to the degeneration which occurs in 
muscles when the motor nerves are divided, or the anterior cornua destroyed. 

But the point is whether these and similar facts are to be regarded as prooft 
of the existence of a special system of trophic nerves and trophic nerve cen- 
tres, distinct from those which minister to the general functions of motion 
(secretion) and sensation, or whether the maintenance of nutrition of the 
tissues is merely a different aspect of the general functional activity of sen- 
sory and motor nerves. 

I have, on the principle " entia uon sub multiplicand a,'' been more inclined 
to adopt the latter view, and to regard, with Sigmund Mayer and Dr. Seguin, 
the muscles, nerves, and anterior cornua as forming together a functional 
and nutritive unity. In combination these structures exhibit what we call 
normal laws of reaction and nutrition ; but when separated they are reduced 
each to its own independent vitality, and exhibit the changes which we 
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are accustomed to call thoee of degeneration, charaetarized by the retrogres- 
sion of the more highly organized, and proliferation of the less highly organ- 
ized structures. 

The recent important researches of Gaskell have thrown new light on the 
structure and functions of the nervous system, more especially the nerves 
which innervate the walls of the bloodvessels and the hollow viscera. 

There are two sets of nerves possessing diametrically opposite functions. 
One set (katabolic) excite activity and cause waste; the other set {anabolic) 
inhibit activity and promote repair. It may be that the inhibitory or ana- 
bolic influence is not, like the katabolic or motor, the direct result of nerve 
stimulation, but only a question of interference of nerves alike in function. 
But if the facts cannot be so explained, then there would appear to be (in the 
case of the muscles of organic life at least) a system of nerves which would be 
properly called trophic. 

Whether this differentiation of nerves obtains also among the muscles of 
animal life is a point which has not been, as yet, determined. 

I am of the opinion that more light will be thrown on the subject by the 
researches on thermal or heat centres now being actively pursued, and on 
which Dr. H. C. Wood and Dr. Ott have given us valuable contributions. 

The question Lb whether there are nerve centres which influence and regu- 
late the production of animal heat, apart from those which are related to 
motion and sensation. Many facts have been induced in favor of this 
proposition, but, I think, much will have to be done before we can regard 
it as proved. 

The muscles are the chief foci of heat-production in the body. I should, 
therefore, argue that the centres of heat-production must be coextensive with 
those which minister to the nutrition of the muscles. I am, therefore, not 
readily inclined to believe that there can exist, anywhere in the nervous 
system, any one centre capable of maintaining (as a nerve centre must) 
afierent and efferent relations with the whole muscular system. So far, as yet 
appears from experimental research, increased production of heat has been 
found in association with initiative lesions of nerve centres and tracts ; but I 
am not aware that it has been proved satisfactorily that increased heat-pro- 
duction and increased tissue-waste result from the removal of a centre whose 
functions would, with propriety, be termed inhibitory or anabolic. But I 
think that researches in this direction are those which are best calculated to 
throw light on the difficult problem at present under discussion. 

Mb. Yigtob Hobslet, of London : I beg to be allowed to communicate 
the results of experiments performed by Dr. Frederick Mott, of London, in 
the laboratory of the Brown Institution, since it seems to me that Dr. Mott's 
observations are of the utmost importance, especially in view of the direction 
which the present discussion has taken. 

The question appears to me to present the following points. Destruction of 
what we regard as trophic centres, or cutting of fibres leading from the same, 
may presumably produce disturbances of nutrition in one of three ways or 
combination of these, viz. : 19 
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1. True trophic disturbance. 

2. Loss of function. 

3. Yaso-motor changes. 

Vaso-motor changes, I think, are anyhow put out of the question, by the 
fact that experimental removal of the superior cervical ganglion of the sym- 
pathetic produces practically no change. Dr. Mott's method of experimenta- 
tion appears to me to possess the especial merit of excluding not only this 
complication, but also that due to loss of function. His method was as follows: 

He ligatured, on one side, certain anterior roots in the cauda equina of 
monkeys, under strict antiseptic precautions, and then observed the condition 
of the femora on the two sides. Now the normal metabolic changes in bone 
are, of course, known since the days of Hunter to be a combination of ab- 
sorption and restoration. Dr. Mott found that the trophic change in the 
bones produced were destructive — i. e., exaggeration of the normal process of 
absorption. The femur of the side on which the roots were ligatured was 
probably atrophied, and, on microscopic investigation. Dr. Mott discovered 
that the medullary surface of the interior of the bone was thickly covered 
with osteoclasts. Considering that the function of the bony skeleton is so 
essentially passive, especially in contradistinction to the example of muscle 
quoted by previous speakers, and considering the small influence which vaso- 
motor changes could be imagined to bear on the nutrition of such a resistent 
tissue as bone, I think that Dr. Mott*8 experiments definitely supplied proof 
for the first time of katabolic changes, or exaggeration of normal life pro- 
cesses, originated by lesion of efferent nerve fibres. 

Dr. Seouix : I have been very much pleased to find that my subdivision 
of these lesions, and my conclusions, have not met with more contradiction. 
I am glad to learn that, without any previous consultation. Professor Wood 
and myself have advanced a strictly solidistic view of the relation of trophic 
lesions to diseases of jbhe nervous system, rejecting vaso-motor factors. This 
is in the line of his own analysis. 

With reference to Dr. Ord's interesting statement about joint lesions of 
remote origin, I would say that there are seemingly strong arguments in favor 
of ranking arthropathies in the list of true trophic lesions, and that possibly 
in this respect the proposed classification might need amending. Yet, I would 
call Dr. Ord's attention to the fact that it is extremely difficult, if not impos- 
sible, to exclude trauma as an exciting cause in cases of trophic (and other) 
arthropathies. The reason why joint lesions are seldom observed in cases of 
partial paraplegia from myelitis, etc., and are common in tabetic patients 
is, it seems to me, that the latter are rash and reckless in their attempts to get 
about, and that having preserved muscular strength with loss of sensibility to 
pain, they are especially apt to injure themselves. Patients with paretic 
limbs, on the other hand, are usually cautious, and too weak to do themselves 
harm. Lastly, I would again insist upon the great rarity of arthropathies in 
patients whose circumstances enable them to take good care of themselves and 
avoid strain. 



EFFECT OF SPINAL CONCUSSION ON THE REFLEXES. 



By F. T. miles, M.D., 

psonssoR or mYBiox^xiT amd cunical psomsoK or DifXASxs or thk nxbvovs ststui in thb 

VHITEIUITT or MAKTLAMO, BALTIMORK. 



One of the commonest symptoms in those injuries of the spinal 
cord which interfere with the transmissioi) of voluntary impulses is 
the exaggeration of the spinal reflexes. I wish in this paper to call 
attention to some lesions of the cord of traumatic origin which, while 
cutting off the influence of the will, destroy the reflex actions of the 
parts paralyzed. The lesions I refer to are the result of, or accom- 
pany, jar or concussion of the spine. 

As far as I know, very few observations on the loss of the reflexes 
in cases of concussion of the spine have bejn made, nor is the fact 
mentioned in our best text-books on diseases of the nervous system. 
In the numerous cases of injury to the spine by gunshot wounds 
recorded in The Medical and Surgical Hi%t<yry of the War of the 
Rebellion this symptom is not mentioned. Liddell, in an article on 
" Concussions of the Brain and of the Spinal Cord," in The American 
Journal of the Medical Sciences^ 1883, records the case of a man 
who received a blow on the back from the branches of a falling tree, in 
which there was motor and sensory paralysis of the lower limbs. He 
says " reflex motor action in the lower extremities was entirely sus- 
pended ; for on tickling the soles of his feet and pulling the hairi3 of 
his legs, thighs, and groins, I failed to excite any motor reflex.'' 
Nothing is said as to the tendon reflexes, and he attributed the loss to 
concussion of the cord. An autopsy revealed injury to the cord in the 
cervical region. In the same article, Liddell quotes a case reported 
by Mr. Savory, in vol. v. of the >S^. Bartholomew's Hospital ReportSj 
of a man who fell on his head, causing paralysis of motion and sen- 
sation of all four extremities, in which ^' no reflex action could be 
excited in the lower extremities, nor elsewhere.*' Autopsy revealed 



292 MILES, 

a clot of blood in the cord in the cervical region. Hammond, in his 
Diseases of the Nervous System^ under the head of " Spinal Conges- 
tion," and as an example of it, gives the case of a man '^ violently 
thrown to the floor of a railway-car in consequence of a collision with 
a stationary train in front," in which, "three months after," "reflex 
excitability was entirely lost." 

The interest that centres around "concussion of the spine," and 
the importance of distinguishing its symptoms, with a view to correct 
diagnosis, as well as their physiological aspect, make me believe that 
the following cases, though imperfect in their history, are worthy of 
attention, and are suggestive of further investigation : 

Case I. — J. A., a man in middle life, brought to the Maryland UniveiBity 
Hospital, with the history of having fallen from a window upon his back. 
When first received in the hospital ward he was examined by the surgeon in 
charge, who discovered no fracture or dislocation of the spine, nor indeed 
any traumatic lesion. The patient was then placed under my care. I found 
him completely paralyzed below the waist, both as to sensation and motion. 
The sphincter ani and bladder were involved, the urine and feces passing 
without consciousness on the part of the patient. Bedsores appeared, and 
even moderate pressure, as, for instance, resting one foot upon the other, pro- 
duced blebs filled with bloody serum. Mind clear. Eefiexes, both skin and 
tendon (using the latter term simply as expressive of a fact, not a theory), 
were absolutely lost. There was, moreover, no reply of the muscles to elec- 
trical stimulation. I gave a diagnosis of extensive softening of the cord, as it 
seemed to me that destruction of the gray matter of the cord could alone 
cause such abolition of the reflexes and such trophic disturbance. 

I was, unfortunately, not present at the autopsy, and only the lower portion 
of the cord to a point above the lumbar enlargement was removed. There 
was no fracture or dislocation of the spine at the part opened, nor inflamma- 
tion of the membranes. The portion of the cord removed was firm to the 
touch, and macroscopically presented nothing abnormal. It was immediately 
placed in alcohol, and afterward in bichromate solution. After hardening, 
it was microscopically examined, but nothing that could be certainly called 
abnormal discovered. 

It may be said that if the cord had been examined in its entire 
length some point of lesion might have been found. Very likely some 
lesion might have existed higher up than the part examined, which 
would have accounted for the paralysis of sensation and motion, but 
how could such lesion explain the loss of the reflexes and the absence 
of electric excitability, and, we may add, the abnormal condition of 
nutrition? The reflexes, superficial and deep, depend upon the integ- 
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rity of the segment of the cord from which the sensory and motor 
nerves arise — in this case the Inmbar enlargement, and here no gross 
lesion was discovered. A molecalar lesion could only have been pro- 
duced by the shock or jar the cord suffered. 

Case II. — D. E., maD» aged thirty-three years. Had fallen from a scaffold 
thirty feet high. Admitted to hospital the next day, July 5, 1888. Frac- 
ture of the spine in the dorsal region, injury of the cranium and probably of 
the brain. Extension was used to reduce a hump in the back, apparently 
caused by displaced vertebrse. There were paraplegia, loss of sensation in 
lower limbs, paralysis of sphincters, absolute loss of the reflexes, superficial 
and deep, and no reply of the muscles to either electric current. Died August 
7th, more than a month from occurrence of accident. No autopsy could be 
obtained. 

Case III. — F. A., man, aged twenty-two years, fell from a tree about twenty 
feet, on his back. This happeued June 20, 1888, and he was admitted to hospi- 
tal July Ist. No deformity of spine nor any outward indication of the injury on 
back. There were complete motor paralysis and anaesthesia below the nipple 
line. Sphincters paralyzed. Mind perfectly clear; complained of no pain; 
no discomfort. Temperature of lower limbs natural. Paralyzed muscles very 
flabby. A very little myotatic irritability. All reflexes — plantar, abdominal, 
cremasteric, patellar, Achilles tendon — entirely lost. No priapism. Neither 
electric current elicited any contraction of muscles. Died August 3d, more 
than a month after the accident. No autopsy was permitted. Here there was 
probably a local gross lesion of the cord, as there was a zone of hypersesthesia 
above the line of ansesthesia. 

• Case IV. — M. A., man, aged twenty years. Dived from a platform into 
water two feet deep, driving his head into the sandy bottom of the stream. 
When pulled out of the water, which was done immediately, he was perfectly 
conscious, but all below the neck was paralyzed to sensation and motion 
except some of the muscles of the left arm. His clothes having been imme- 
diately stripped off, the penis was found to be in a condition of extreme erec- 
tion. A condition of partial erection continued until his death, five days 
after the injury, but the passage of a catheter did not increase it. Muscles 
not tested by electricity. Reflexes entirely lost. No autopsy, 

Here, doubtless, there was fracture or dislocation of the lower cervi- 
cal vertebrae, with destruction of the vitality of the cord at that point, 
the conditions not greatly varying from those in an animal that has 
been pithed, except for the jar or concussion which accompanied the 
injury, and to this I think we must attribute the sudden and persistent 
loss of the reflexes. 

Case V. — A. G., woman, admitted into hospital May 2, 1884, wounded in 
the left side of the neck by a conical pistol-bullet. Admitted just after the 
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injury. No wound of exit. ParalysiB of the left ann. trunk, and lower ex- 
tremities; anaesthesia below the level of first rib on the left, below the level of 
third rib on the right side. Sphincters paralyzed. Mind clear; complained 
of burning below the waist. All reflexes were lost in the lower extremities. 
Died May 9th. 

At the autopsy the bullet was found to have taken a direction downward 
and forward and to have lodged in the body of the second dorsal vertebra, the 
point directed into the spinal canal, into which it had very nearly penetrated. 
The cord just opposite the ball was very much attenuated and quite soft for 
about two inches. 

In the first three cases I have reported the patients fell upon their 
backs, and in these the spine received the concussion at the same time 
along its whole length ; in the fourth case the head struck first, and 
the shock was delivered to one end of the spine and transmitted along 
its length. In these cases we may, without much difficulty, conceive of 
the vibrations of the bones of the spine being transmitted to the cord 
in spite of the delicate protective mechanism that guards it from jar, 
and so to have mechanically disarranged its particles as to destroy 
its functions. But in Case Y. the impinging ball struck the side of 
one vertebra in an oblique direction nearly approaching the horizontal. 
In this case I confess I find it difficult to conceive of vibrations trans- 
mitted along the vertebrse and intervertebral disks of sufficient force 
to jostle the cord into a reflex impotence. 

In the endeavor to explain the loss of the reflexes here, it is useless 
to invoke anaemia or hypersemia of the cord, since these alterations of 
the circulation, if they existed, were but the symptoms of the nervous 
lesion the nature of which we seek. A temporary inhibition of the 
reflexes appears to me inconsistent with the length of time it persisted 
in some of the cases. 

It is, of course, mere speculation, but I cannot but think of the 
nutritive dependence of one portion of the nervous system upon an- 
other, and imagine an alteration (inhibition ?) of molecular nutrition 
dependent on the local lesion of the cord at the point the bullet struck. 
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DISCUSSION. 

Dr. Edes : I haye observed and reported [Bo9ton Med, and Surg. Journal, 
September 21, 1882) several cases in which, a number of weeks after injury to 
the back, there were exaggerated kneejerk and ankle-clonus. These symp- 
toms, attributable to a degeneration of the postero-lateral columns, are inter- 
esting us showing that there are cases of ''concussion of the spine ^' which are 
more than hysterical. 

It seems to me not improbable that Dr. Miles's cases might, if they had 
lived longer, have developed an increase of tendon reflex. 

In the case of a man who had fallen on his back across the wheel of a 
wagon, some months previous to his entering the hospit&l, the tendon reflexes 
of the upper extremities were much increased, and the limbs soon became 
extremely contractured. The condition of the lower limbs, owing to oedema 
and sloughing, could be less carefully examined. It was supposed that there 
had been a fracture of the spine, but the autopsy showed that there had not. 
The anterior columns (Tiirck) at the postero-lateral border were both de- 
generated. The parts above the medulla oblongata were, unfortunately, not 
^ preserved for microscopical examination; but the inspection of the fresh 
specimens showed no focal lesion visible to the naked eye. 

Dr. Wm. Osler : I think that as a result of concussion there may be an 
abolition of the reflexes which may persist for some length of time. Then, 
in addition to that, there may be a complete abolition of the reflexes from a 
central myelitis and a destruction of the integrity of the gray matter. I had 
a case of that kind recently in Philadelphia. The case to which Dr. Edes 
referred we have all seen. 

Dr. H. C. Wood : I have seen a large number of these cases, and have 
noticed that spinal traumatism, in different cases, has very diflerent results. 
In some instances, when the shock has been severe, minute hemorrhages occur 
in the cord, and acute myelitis results. In other instances a subacute myelitis 
involving the whole cord is produced. Again, I have seen cases in which the 
symptoms very closely resembled those of spasmodic tabes, and indicated that 
the degeneration was chiefly confined to the lateral columns. Finally, there 
are cases in which, although the symptoms may at first be severe, gradual 
recovery takes place. 

Precisely as a blow upon the head may be followed by various cerebral 
secondary results, so may the secondary results produced by the concussion of 
the spinal cord vary. In some instances, the symptoms supposed to be the 
result of disease of the cord are really due to hysteria, and I recall a case in 
which, after one of the leading railroad companies had paid ten thousand 
dollars, in accordance with the decision of nine leading physicians and sur- 
geons, subsequently I myself made the diagnosis of hysteria from fright pro- 
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duced by the accident and the assertions of the doctors, and the woman was 
restored to health in a few months. 

Dr. M. Allen 8tabb : It seems to me that in those cases of concussion in 
which the reflexes are arrested and in which there is no injury post-mortem 
to the part of the cord that goyerns the reflexes, there is the explanation on 
the theory of inhibitory impulses coming from a higher region and trans- 
mitted downward which arrest the reflexes. Such a condition exists in hemi- 
plegia. No doubt in many of the cases of Dr. Miles the condition was one of 
irritation at a higher level, and so inhibition of the reflex. I agree with Dr. 
Edes that if the patients lived long enough the irritation would have ceased 
and they would have recovered with exaggerated reflexes. 

Dr. Miles : I think that the time that elapsed from the injury to the death 
of the patient precludes the supposition that the reflexes would have returned. 
The same may be said with regurd to inhibitory impulses coming from above. 
If the reflexes had been lost because of a destruction of the gray matter of 
the cord by the injury, or by a central myelitis, we should have had at some 
time degenerative reaction. There was loss of all electrical reaction, but there 
was no degenerative reaction. 
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The pathology of the thymus gland and its literature have been 
extensively discussed of late by Giuseppe Somma ('' Sulla tracheo- 
gtenosi per ipertrofia congenita del timo," in Arch, di patoL inf.^ 
1884, fasc. 4), and A. Sanne (Art. " Thymus," in Diet Encyclop. 
des sciences mSd.^ 1887). Otherwise the literature of the thymus, 
for the last thirty years, since Alexander Friedleben published his 
exhaustive and brilliant monograph on " Die Physiologic der Thymus- 
druse in Gesundheit und Krankheitvom Standpunkte experimen teller 
Forschung und Klinischer Erfahrung " (Frankfurt A. M., 1858), has 
been mostly confined to embryology and histology. 

In the following pages, therefore, I venture to offer, with a few 
remarks and cases, the results of some researches into the anatomical 
relations, and some pathological conditions of the thymus. The 
specimens have been prepared and the microscopical examinations 
made by my young friend. Dr. Henry Koplik, mostly in the laboratory 
of the College of Physicians and Surgeons of New York. The ana- 
tomical material required came from several institutions of the city. 
It is mainly to the kindness of Dr. W. P. Northrup, of the Foundling 
Asylum, that I am indebted for most of the available cases, with the 
reports of both their autopsies and histories. 

Of the whole number of cases, thirty-two were carefully examined. 
Amongst them there were four of tuberculosis, one of which was ex- 
cluded because both the history of the case and the necropsy were 
incomplete. There were five cases of syphilis, one of which was 
thrown out because its history was defective. Three were fully ex- 
amined. Of diphtheria there were many specimens ; nine of them 
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were also investigated with great care. Besides, there was a specimen 
of persistent thymus taken from an adult. 

Plates I.-VII. were taken from the frozen sections of a newly bom 
normal baby. They were made for the purpose of establishing the 
exact location of the thymus gland. All the sections were made one 
centimetre apart, with the exception of Plate II., which is but half a 
centimetre in thickness. The first and sixth sections exhibit the upper 
aspect. We look down upon it. In Plates II., III., IV., and V. we 
look up toward them. The plates are taken from the full sizes, the 
specimens haying shrunken since, say, to five-sixths or seven-eighths 
of the original size. 

Diseases of the Thymus. 

Friedleben's conclusions derived from the closest possible study of 
the whole literature, and many researches of his own, lead to the 
results that the diseases of the thymus are quite rare, and that the 
conditions of hypersemia and apoplexy, besides those depending on 
violence experienced during parturition, and tuberculous degenerations, 
have indeed been met with, but very much more rarely than some 
authors had supposed them to occur. The large majority of observa- 
tions alleged to be those of diseases of the thymus, were, according to 
him, no diseases of that or any other organ. He could not ascertain 
any positive symptoms during life belonging exclusively to such pre- 
sumed diseases. There was but a single abscess of the thymus at this 
time, and that also exhibited no recognizable symptoms. 

Hypertrophy. 

The existence of a hypertrophy of the thymus gland has often been 
both asserted and denied. It is a fact that its weight may vary 
between a few and nearly five hundred grains, without giving rise to 
any symptoms whatsoever. According to Friedleben, the thymus, 
both normal and abnormally large, cannot impede respiration or 
circulation, or irritate the respiratory nerves, or disturb the cerebral 
circulation or the innervation of the muscles controlling the glottis, or 
be subject to a periodic turgescence by impeded circulation. Before 
him, as early as 1847, Herard reported, in his inaugural thesis, " Du 
spasme de la glotte," his examinations of the thymus of sixty infants, 
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particularly with regard to its weight. He found the weight very 
variable, and that it depended on the constitution of the infant, and 
the degree of its emaciation, but also came to the conclusion that the 
bulk would vary considerably both in a healthy condition and in what 
was called thymic asthma. 

West admits the existence of thymic asthma, and reports a single 
case without attributing to it the same symptoms found in the common 
forms of spasm of the glottis. 

Rilliet and Barthez look upon spasm of the glottis as a convulsive, 
not a compressive affection. Sanne also makes a difference between 
the convulsive and the compressive form, and expresses the opinion 
that when the degenerated thymus or lymphatic glands are suflSciently 
large to compress the trachea and the adjoining nerves, particularly 
the inferior laryngeal, the consequences differ from the symptoms of 
glottic spasm. 

Now, the distance, in the skeleton of an infant of eight months, 
between the manubrium stemi and the vertebral column amounts to 
two centimetres. Thus it is clear that a thymus gland of the size 
reported above, particularly in cases of temporary congestion and 
swelling, is sufficient to fill the whole space, compress the neighboring 
organs, and result in death. Thus it is quite possible to explain an 
occasional case of sudden death, and the so-called thymic asthma by 
an hypertrophy of the thymus gland, though the large majority cannot 
be referred to such a cause. It is well known that the large majority 
of cases of laryngismus stridulus or spasm of the glottis have to be 
explained by changes in the nerve centre. It ought to be taken as an 
established fact, that most cases are due to meningeal and encephalic 
hypersemia and effusion resulting from the changes produced by 
general rhachitis. 

Until about twenty years ago, the several forms of rhachitis were 
not frequent amongst us. Particularly rhachitical softening of the 
crania] bones ("craniotabes''), and its cerebral results, were quite 
rare. Laryngismus stridulus was quite uncommon. It is not difficult 
to find the reasons for this peculiar fact. At that time the number of 
very poor people, with all the diseases of abject poverty, was quite 
small amongst us. Since that time the indiscriminate immigration of 
hundreds of thousands every year, of the lowest classes of all the 
nations of Europe, has greatly changed the average social and hygienic 
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condition, and rhachitis has become qaite frequent, with all its conse^ 
quences. Thus it is that thymic asthma, or laryngismus, has become 
quite frequent amongst us, though certainly the sizes of the thymus 
glands have not increased. 

Still, sudden deaths, resembling those published by Grawitz, hare 
been observed in a very few instances. One of his cases was that of 
a child of eight months, who was found dead in bed, after having been 
in perfect health. At the post-mortem examination absolutely nothing 
was found to explain death, except a thymus of unusual size, which 
was flattened, and covered the larger part of the pericardium, and 
extended upward to an unusual degree in the direction of the thyroid 
gland. 

The second was a babe of six months, in perfect health, which, while 
being carried on the arm of the father, was taken with an attack of 
dyspnoea, became cyanotic, and died in a few minutes. At the post- 
mortem it was found that there was a large amount of subcutaneous 
&tty tissue, and symptoms of rhachitis about the chest. The thorax 
was broad, and the abdomen somewhat inflated. The diaphragm 
reached upward to the fourth rib on both sides. The thymus was very 
large, its two lobes covering the larger part of the pericardium, and 
two processes reached upward to the thyroid gland. Longitudinally 
it measured seven and a half centimetres ; over the pericardium it was 
more than six centimetres wide ; its thickness was one and a half centi- 
metres, with the exception of the region of the manubrium sterni, 
where the dorso- ventral diameter amounted to one and four-fifths centi- 
metres. The tissue of the thymus was of a grayish-pink color, quite 
firm, and contained a great many punctated hemorrhages. There was 
a large amount of blood in the heart and the two venae cavse. The 
epiglottis was compressed from the two sides. The spleen was large, 
and the mesenteric glands were larger than normal. 

Goodhart {Brit. Med. Joum.^ 1879) reports a case of enlargement 
of the thymus in an infant of eight months, in which sufibcatory and 
epileptiform attacks proved fatal. 

Clar {Jahrb. /. Kinderh., 1858) relates eight observations of asth- 
matic attacks in children, explained by hypertrophied thymus glands. 
Two were girls of sixteen days and two months in whom death resulted 
from a sudden swelling of the organ. Two died of pulmonary catarrh 
which was increased by the hypertrophied gland. In a boy of one 
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year and nine months, who suffered from croup, the introduction of 
the tracheotomy tube proved impossible from the same cause. 

Amongst a great many cases of laryngismus stridulus, I have met 
with but a dozen sudden deaths. In but one of those which I could 
examine after death, I found the cerebral and meningeal changes of 
rhachitis insufficient to explain the fatal termination. In that one 
case the thymus of the baby (boy of six months) had a weight of four 
hundred and ten grains, and I felt justified in attributing the sudden 
death of the patient to the size of the thymus gland. 

Hemorrhages. 

* 

Hemorrhages into the tissue of the thymus, and into its capsule, 
mostly at its inner surface, are by no means rare. Scores of them, 
of the size of a pin's head and less, may be found in babies dying a 
few days after birth from, or with, disorders of the scarcely estab- 
lished circulation. Atelectasis, pneumonia, congenital heart diseases, 
will result in so much venous congestion as to burst numerous small 
bloodvessels in many organs, principally, but not essentially, of the 
thoracic cavity. 

Pean {Bull, Soc, Anat, 1857, vol. 32, p. 375) describes the case 
of a thymus very much enlarged, which had the appearance of spleen 
tissue and presented a number of hemorrhages, varying in size from 
that of a pin's head to that of a grain of oats. The specimen was 
taken from an infant who died with hemorrhagic purpura at the age 
of eleven months. 

Cysts. 

Bednar met with cysts containing a clear yellowish serum. Some 
had the size of beans, some were quite large and replaced the lobes of 
the organ. Were they the results of softened gummata ? or not, 
rather, the results of hsematomata changed in the manner in which 
they will be transformed, in the cranial cavity, into pachymeningeal 
oysts? 

Inflammation. 

Inflammations of the thymus have been described, but it has been 
found impossible to distinguish them from their complications. Thus 
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E. Lancereaux {TraitS d*Anatomie Pathol, ii. p. 628) speaks of 
exudative, suppurative, hypertrophic, tuberculous, and syphilitic 
inflammations. Two cases of inflammation of the capsules of the 
thymus have come under my observation, but neither of them was 
primary. One of them appeared to be secondary to a general medi- 
astinitis and pericarditis. The capsule was very hyperaemic, thick- 
ened, and fibrinous deposits were found on it. 

The second case was one in wuich there was a considerable amount 
of fibrinous pleuritis on both sides. The capsule of the thymus was 
thickened, covered with thick layers of fibrin, was easily peeled off 
the organ ; the latter was hypersemic, and contained a few punctated 
hemorrhages. In this case there were in the neighborhood a consider- 
able number of enlarged mediastinal glands. 

It is the opinion also of Sanne, that inflammations of the organ 
and. its capsule are mostly not of a primary character, but the results 
of difficulties experienced during parturition, and generally attended 
with hypersemia, oedema, and hemorrhages in other places. Similar 
cases have been mentioned by Veron, Billard, and Weber. 

Wittich ( Virchow's Arch,, viii. p. 477, 1855) reports the case of a 
young man of eighteen, who complained a long time of a retro-sternal 
pain and intense dyspnoea, particularly when in the recumbent position. 
After having suffered several months, he was admitted to the hospital, 
where he died, in an attack of suffocation, with hydrothorax and 
ascites. There was found at the autopsy bilateral pleurisy with bloody 
and serous effusion ; no tuberculosis ; plenty of adhesions ; in the left 
upper lobe, emphysema, in the left; lower lobes, atelectasis ; the external 
layer of the pericardium considerably thickened and discolored by 
pigment. The pericardium at its base was seven inches wide, its 
height from four to five inches. There was a large tumor which con- 
tained some normal tissue of the thymus gland, some cavities filled 
with pus and surrounded by a hyperaemic zone, other cavities filled 
with serum, pigmented granulations, and some fat. It could not be 
separated from the pericardium, the large bloodvessels, and the trachea* 
Even in this case it is very difficult to say whether the tumor was 
primary or not, for it is possible that it originated in the pericardium, 
the external layer of which was affected, or that it was the result of 
progressive mediastinitis. 



anatomy and pathology of thymus gland. 308 

Malignant Tumors. 

The case of primary medullary sarcoma reported by Astley Cooper 
in a girl of nineteen years is considered as extremely doubtful by 
Friedleben. Birch-Hirschfeld, however, expresses the opinion that 
many of the tumors of the anterior mediastinum originate in the 
thymus. 

Steudener ( Virch.Arch.^ vol. 59, p. 463, 1874) reports the case of a 
child of one year, who died of pneumonia of the right lung. There 
had been no symptoms previously, but there was found a hemorrhagic 
sarcoma consisting of round cells which originated in the thymus, 
perforated its capsule in different places, and adhered to the large 
bloodvessels. 

Soderbaum and Hedenius published, in 1878, the case of a man 
of twenty-two who had been suflfering for some time, without a diag- 
nosis of his condition having been made. He had a mild attack of 
pleurisy and cough, both of which disappeared, but a certain degree 
of dyspnoea remained, increased gradually, particularly in certain 
positions. After a while there was oedema of the upper part of the 
body. There were no attacks of suffocation, but dyspnoea increased, 
and he died nineteen months after admission. There was a tumor of 
the thymus quite circumscribed, surrounded by signs of mild vascular 
irritation, compressing to a certain extent the neighboring bloodvessels 
and bronchi. It consisted of two parts, the anterior portion contain- 
ing a large amount of fat and lymph elements, epithelial cells, and 
the characteristic concentric bodies of the thymus gland. The pos- 
terior part contained connective tissue cells in various degrees of 
development. 

Vogel observed two boys of from five to six years of age with a 
carcinoma which, to judge from the position of the tumors, originated 
probably in the thymus gland. 

T. Griitzner published in 1869 {Berlin Inaug, Diss,) the case of a 
boy of eight years, whose family history was good, who died with a 
large tumor, diagnosticated post-mortem as a lymphosarcoma. lin- 
mense masses of cells were accumulated in the reticulated connective 
tissue. Its origin was assumed to be the thymus gland, for the main 
bulk was uniform in both its texture and outlines, and did not make 
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the impression of a conglomerate of enlarged and degenerated lymph 
hollies. 

One of two cases described by Rosenberg (Inaug. Dissert, y Gottin- 
gen, 1884) was that of a boy of five years, who died with a lymph- 
adenoma filling the whole mediastinum. It was closely adherent to 
the sternum, extended into the right pleural cavity, and was strongly 
adherent to the lower anterior part of the right upper lobe. It was 
assumed to be thymic, because no trace of the thymus could b.e found. 
Besides, it was homogeneous in its structure and not nodulated like a 
eonglomerate of lymphomata, and was located in front of the pericar- 
dium, behind the sternum. 

S. Bollag reports {Inaug, Diss,, Brugg, 1887) a lymphosarcoma of 
the thymus, observed in a boy of fourteen years who died in the Uni- 
versity hospital of Zurich in 1883. It was located in the mediastinum, 
originated in the thymus, and resulted in secondary sarcomatous 
degeneration of the lymph bodies and the parietal pericardium. 
Moreover, there were hemorrhagic pericarditis, compression of the 
trachea and of the vena cava superior. There were, in consequence, 
extensive oedema, bilateral hydrothorax, compression of the lower 
parts of the lungs, protrusion of the sternum, and dislocation of the 
liver. 

Jules Simon has collected, in his inaugural thesis, a few cases of 
enlarged thymus implicating leiLcocythoemia. One such case has been 
detailed by Augustin Fabre ("Fragments de clinique med.,*' Paris, 
1881). The leucocythaemia was both splenic and lymphatic. There 
were pleurisy of the left side, oedema of the left upper extremity, con- 
siderable dilatation of the veins of the thoracic wall and of the left 
shoulder. The only symptom perceptible during life was extensive 
dulness over the manubrium sterni. The latter was the only symptom 
distinguishable in the single case of the kind that has been observed 
by me. A child of two years had dyspnoea, dilated veins, oedema of 
the face and neck, and a high degree of anaemia. The tumor was 
taken for a mediastinal growth. The diagnosis of leucocythaemia was 
made, fortunately, before death, when the spleen was found greatly 
enlarged. The thymus was changed into a lymphosarcoma, and some 
of the mediastinal glands were altered in the same manner. 
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Persistent Thymus. 

Persistent thymus has been described occasionally, thus, for instance, 
by Alexander Bruce Q^ Specimens of thymus remaining to a later 
period of life than normal/' in T^ans. Pathol. Soc, 1867, vol. xviii. 
p. 268). Before him, Haugsted observed a persistent thymus in a 
boy and girl of ten years, and a young man of seventeen, and Krause, 
in two men of twenty-five years, and in a woman of twenty-eight. 
Though there be a number of other observations of the kind, the ex- 
amination of a case of persistent thymus which came under our notice 
will still be found interesting. 

Persistent Thymus in the Adtdt. — The above was removed from 
the body of a male, aged twenty-six years, the cause of whose death 
seemed to be unknown. At least, no positive lesion was found post- 
mortem. Dr. Van Gieson, of the Pathological Laboratory of the 
College of Physi;;ians and Surgeons, of New York, furnished this 
specimen and kindly allowed us to make sections and study the same. 

When found, it appeared as a small, pinkish tumor in the anterior 
mediastinum in front of the pericardium. It weighed, when hardened, 
11.50 grammes. Macroscopically it appeared, on section, to be com- 
posed of yellowish, firm islets of tissue, separated by tissue less firm 
and more whitish in color. 

When double-stained the above firmer areas (lobules) must be recog- 
nized as the remains of the thymus parenchyma ; they were surrounded 
by fibrillar connective tissue from which trabeculse were given off 
dividing these areas after the manner of acini or follicles. The tissue 
in these areas was composed of a mass of small and large round cells. 
In spots there were spindle-shaped cells, the whole having a finely 
fibrillated basement-substance. 

The small round cells were so closely packed as quite to conceal the 
basement-substance. The whole was much firmer than generally 
normal to the thymus. In the midst of the acini were met the char- 
acteristic concentric bodies found in the normal thymus. Some of 
these showed calcific changes, others still maintained their characters 
of a capsule with concentrically arranged layers of epithelioid cells. 

The bloodvessels of smaller size in the acini were in places found to 

have undergone obliterating changes. In some places the coats were 

20 
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infiltrated with round and spindle-shaped cells. The lumen was filled 
with connective tissue. 

The tissue between the above-described areas was in every way 
identical with adult fat tissue (see Plate VIII.). 

Diagnosis : the connective tissue originally separating the acini of 
the thymus was replaced by fat tissue. The parenchyma could be 
distinctly seen to have yielded to the invasion of fat tissue. In places 
only a small area of round cells (appearing as if they infiltrated the 
fat tissue) was all that remained of the original acinus of the thymus. 
The characters of the above persistent areas correspond to the picture 
given in the normal thymus, allowing for physiological changes. 

Tuberculosis of the Thymus Gland. 

The literature of tuberculosis of the thymus gland is quite scanty. 
Indeed, there is hardly any. In the Mudes expSr. et din. 9ur la 
tuberculoiBy published under the direction of Prof. Vemeuil (1887 and 
1888), it is not even mentioned. The second edition of H. Herard, 
y. Gornil, and V. Hanot's La phthisie pubnanaire (1888) contains a 
few remarks on tuberculosis of the thyroid body, but no mention is 
made of that of the thymus. And A. Predohl's Sistory of Tuber- 
culosis (Hamburg and Leipzig, 1888) refers to no instance of tuber- 
culosis of the thymus besides the case reported by Demme, to which 
I shall allude below. 

Sanne quotes Harder, who describes a blackish and indurated 
thymus in a boy of fifteen years, who died of consumption ; and 
Budaeus, with the report of a man who died at thirty-two years of age, 
with an enlarged and ^'scirrhous " thymus. But most of the oldpbser- 
vations sufier from insufficient observation and examination. 

It appears that mistakes in regard to the diagnosis of tuberculous 
changes in the thymus gland are quite possible. The neighboring 
lymph bodies are certainly much more liable to undergo tuberculosis 
than the thymus. Probably the case of primary invasion claimed by 
Bednar {Die Krankh. d. Neugeh. u. SdugLy 1857, p. 94) to have 
taken place in the thymus, means, inc^eed, a tuberculous swelling of 
an adjoining gland. I have met with exactly such cases, in which the 
thymus was reduced to a very small size by being compressed by a 
large tuberculous tumor in the neighborhood. In such a case the 
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atrophy can be so considerable that nothing appears to remain but a 
thick layer of capsular tissue closely adhering to. the tumor. Stilly 
Vogel and Bednar report the observation of large "tubercular*' 
tumors without any tumefaction of the neighboring glands. 

There is but a single well-authenticated case of isolated primary 
tuberculosis of the thymus in modern literature. It is that of B. 
Demme, published in the Twenty-second Annual Report of the Chil- 
dren 8 Hospital in Bern^ 1885. The case is that of a newly born 
male, the child of non-tuberculous parents. He weighed 2780 
grammes at birth, and was nursed at the breast of the mother for three 
weeks; afterward, on cow's milk. From that time on he became 
emaciated, suffered from diarrhoea, and showed all the symptoms of 
general debility; there was absolutely no physical symptom except 
some dulness on percussion over the manubrium sterni, until he died 
on the forty-second day. The thymus was found to be quite large, 
and its tissue dense. In it there were three tubercles of the size of a 
pea each, and one of the size of a hazelnut. In these tumors some 
tubercle bacilli were found. In no other organ were there any 
tubercles or cheesy degenerations. 

Case I. Oeneral tuberculosis; meningitis. — Joseph B., aged seven and a 
half months. 

January 27, 1888. Returned to asylum from his private domicile. Has been 
restless for three days; obstinate constipation. Temp. 99}°. 

2%th, Temp. 102*' ; evening 104°. Besp. irregular. Sordes on lips ; fonta- 
nelle elevated; abdomen retracted; reflexes good. No convulsions; neck 
not stiff. Pupils not dilated; respond to light. No cough. Inclined to 
stupor. Quiet at night. Restless last night and this A. m. Is teething. 

29/A. No constipation. Temp. 100°, pulse 130, resp. Cheyne-Stokes. Eye- 
balls twitching; eyes half closed. Face flushed. Tdche cerebrale absent. 

30/A. Stupid. Dulness at upper part left side. Pupils slightly contracted ; 
conjunctivae congested. Marked Cheyne-Stokes resp. Temp. 103°, pulse 196. 
Eruption over abdomen. No convulsions; neck stiff, p.m. temp. 107}°. 
Died 10 P.M. 

Autopsy, Z\st, 1 p. M. — Body well nourished ; fontanelles elevated. 

Brain: Ventricles much distended by serous fluid (3iij)» Convolutions 
flattened. Fine tubercles everywhere along vessels and over base ; also cho- 
roid plexus ; oedema and infiltration of pia mater at base. 

Spinafcord: Tubercles. on dura. 

Lungs: Adhesions at left apex, and beneath is a fluctuating cavity fllled 
with pus and detritus. Scattered miliary tubercles over surface and on left 
pleura and left diaphragmatic pleura. 
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Bronchial glands enlarged; tabercular; some cheesy. Liver uot large; 
miliary tubercles discrete. Spleen not large; miliary tubercles discrete 
Kidneys, miliary tubercles discrete. Mesenteric glands moderately enlarged ; 
miliary tubercles. Heart, normal. Heart, ^ ; liver ^vijss ; spleen, ^vss. 

The portion of the thymus which was hardened in alcohol and was taken 
from the anterior aspect of the organ, contained an area of grayish-white coloi 
more compact than the remainder of the thymus tissue. This area (measur- 
ing five mm. by two mm.) occupied that portion of the thymus anteriorly just 
beneath the capsule, but in the tissue substance proper of the thymus. 

Sections stained with hematoxylon and eosin and picro-carmine showed 
that it was wholly made up of a number of miliary tubercles (a recent erup- 
tion) taking up the whole space allotted to an acinus of the thymus. Each 
tubercle granulum consisted of a giant cell, around which were arranged 
spheroidal and polygonal cells. There was no area of cheesy degeneration 
seen. The spaces between these formations were filled with small round cells. 

The walls of the smaller and medium-sized arteries, both in the above area 
and in the neighboring acini of the thymus, were the seat of an endarteritis of 
a tubercular character. 

The adventitia and media were infiltrated with round cells; the lumina of 
the smaller vessels were obliterated. In some cases the lumen was replaced 
by a mass of small round cells. The septa of the thymus in different parts of 
the organ were infiltrated with tubercle tissue, and the vessels of small calibre 
were also the seat of tubercular changes. 

Tubercle bacilli were found in the giant cells of the miliary tubercles, in 
the centre and periphery of the tubercle granula, in the spaces between the 
cells of the tubercle. They were present also in the walls of the bloodvessels 
which were the seat of endarteritis. They were found in the lumina of some 
of these vessels. They existed in the connective-tissue septa separating the 
acini of the thymus, which septa may be the seat of an infiltration of tubercle 
tissue. In this thymus tubercle bacilli were found in those encapsulated nests 
of epithelioid cells which exist in the thymus and are characteristic of its struc- 
ture. Here the tubercle bacilli were seen in the connective-tissue capsule and 
between the cells in the interior of these bodies. This was the case in the 
acini, the seat of eruption of miliary tubercle, and also in places quite distant 
from the same. Tubercle bacilli were found between the lymphoid cells (in 
lymph spaces) of the thymus, quite distant from the miliary tubercle in acini 
apparently not yet the seat of infiltration with tubercle tiesue. 

Case II. General tvherculosU, — ^Jennie A., aged eight months and nineteen 
days. Entered asylum June 10, 1887, three weeks old. Condition poor. 
Had snuffles. Wet-nuraed up to January 24, 1888, when she was returned 
from boarding; then bottle-fed. Condition: Emaciated; enlarged cervical 
glands; did not improve. Died February 8, 1888, 10 A.M. 

Autopsy, Feb. 8, 2.30 P.M. — Body poorly nourished. Right lung: tuber- 
cles ; also over right pleura, along posterior margin. Bronchial glands lying 
against right lung are tuberculous. Left lung and pleura normal. Mesen- 
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teric glands enlarged; one tuberculous. Agminated glands of intestine 
enlarged. Liver and spleen tuberculous. Kidneys normal. Body, 8^ pounds ; 
liver, Jvij 3ivss; spleen, ^ivas; heart, Svijss; thymus, 3j grs. xviij. 

The thymus was hardened in Miiller's fluid and alcohol. On cutting the 
thymus two nodules of a cheesy character, on close examination, were found 
in the lateral portion of the organ and within its structure. One of these 
nodules was quite large, the size of a bean, the other much smaller. Under 
the microscope, the above nodules were found to have a large, cheesy centre, 
and a periphery composed of a number of tubercle granula, which contained 
giant cells, around which were found spheroidal or polygonal cells, both small 
and large ; between these granula were small and large polygonal cells (tubercle 
tissue). The nodules were limited to a sort of connective- tissue capsule which 
belonged doubtless to the limiting connective-tissue septa of the acini of the 
thymus. 

In some of the tubercle granula above mentioned there were cheesy areas 
(coagulation-necrosis). The septa limiting the acini in various parts of the 
thymus were infiltrated with tubercle tissue. The bloodvessels of smaller size 
in these situations were the seat of an endarteritis of a tubercular nature. 
The adventitia and media of some of the medium-sized vessels were in a state 
of hyaline change, and infiltrated with small round or spheroidal cells. In 
some places the smaller arteries were obliterated, the lumen having been re- 
placed by spheroidal or epithelioid cells. 

Sections of the thymus were placed in alcohol, and stained by the Koch- 
Ehrlich method, both double and single stain. Tubercle bacilli appeared in 
the areas of coagulation-necrosis, in the tubercle granula, both at their centres 
and peripheries. The walls of the bloodvessels were the seats of tubercular 
endarteritis. Tubercle bacilli were present in the tubercle tissue infiltrating 
the septa of the thymus in various parts of its extent. There were tubercle 
bacilli in places within the acini apparently iree from the presence of any 
distinct tubercle formation. The bacilli were situated in the spaces between 
the lymphoid cells of the thymus. 

Case III. Oeneral tuberculosis ; convulsions, — Marion W., aged four months. 
January 17th, put out to wet-nurse; nurse's health failed; then bottle-fed 
after the middle of February. April 17th : Slight cough : constipated ; head 
retracted; slight convulsive twitchings. 19th: Quieter; green undigested 
passages. Returned April 25th in convulsion ; collapse followed. Died April 
26th, 1 A.M. 

Autopsy. 2 P.M. — Body well nourished. Brain normal. Double broncho- 
pneumonia, chiefly on right side ; some tubercles ; bronchial and tracheal 
glands enlarged, cheesy. Tubercles in pleura, liver, and spleen. Kidneys* 
markings slightly indistinct. Mcvsenteric glands enlarged. Intestines pale, 
empty (from oil and injections). Payer's patches enlarged. Body, 12} 
pounds; heart, 5j 3vss; liver, Jviij 5ij; spleen, Hiijss; thymus, 3iij grs. xj. 

The thymus was hardened in Miiller's fluid, and portions in alcohol. The 
organ showed on section the presence of a number of small grayish-white 
bodies occupying the anterior portion of the thymus. The tissue between 
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these bodies (miliary tubercles) appeared denser and darker in color than 
normal. On microscopiCial examination, these bodies were found to be an 
eruption of miliary tubercles. These were composed entirely of small round 
or polygonal cells ; at the centre of some of these collections or areas there 
were cheesy changes (coagulation-necrosis). In the periphery of these miliary 
tubercles the basement-substance showed fully well as a fine reticulated tissue 
forming spaces in which the round cells were found in other cases empty (per 
drawing). The tissue between the miliary, tubercles was composed of round 
cells closely packed, in no way differing from the normal lymphoid cells of 
the thymus. They were more numerous, however. The smaller bloodvessels 
in but very few instances could be found the seat of endarteritis. 

A careful examination found tubercle bacilli (as in drawing) in moderaie 
numbers in the cheesy centres, and in the periphery of the miliary tubercles, 
and also present in the tissue between the miliary tubercles. 

Methods of Investigation. — The hardening fluids used were 
Miiller's fluid and alcohol, simple alcohol, corrosive sublimate, chromic 
acid (one-half per cent.). Those portions of the thymus which were 
hardened in corrosive sublimate at a temperature of about 48^ C. 
(118° F.) for nearly fifteen minutes and then placed in alcohol, first 
dilute and then strong, became quite brittle, and though they cut 
fairly well, they stained very badly with haematoxylin and eosin, or 
picro-carmine. The most satisfactory methods were alcohol or Miil- 
ler's fluid. Paraffine and celloidin were used as embedding material, 
the latter in most cases. For tubercle bacilli, the methods recom- 
mended by Koch in his laboratory, and the modifications of the same 
by Ehrlich were made use of — methyl-violet, fuchsin, and Bismarck- 
brown being used either singly or conjointly; the sections being 
decolorized always in nitric acid, as recommended by Koch. 

In simple staining, the fluids used were haematoxylin (Delafield) 
with eosin, carmine, picro-carmine, safranin, methyl-violet, fuchsin. 

Specimens were always studied in both glycerine and balsam. 

Conclusions. — In the cases of tuberculosis of the thymus here 
presented, tubercle tissue appeared in the following forms : 

1. As miliary tubercles, composed entirely of small round or poly- 
gonal cells with a reticulated basement-substance in the recent state. 

2. In the later stages, these miliary tubercles or granula may, at 
their centres, undergo cheesy metamorphosis (coagulation-necrosis). 

3. Miliary granula are also found which show, in their centres, the 
presence of giant cells. 
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4. Large cheesy areas, in the periphery of which we find still 
miliary tubercles or granula composed of giant cells, around which 
are arranged spheroidal or polygonal cells in a fine reticulated base- 
ment-substance. 

5. In all cases the arteries of the adjacent areas of the thymus 
tissue were the seat of a typical endarteritis (in some cases obliterat- 
ing) of a tubercular character. 

6. A very careful and painstaking examination of the above forms 
of tuberculosis of the thymus, showed that the bacillus tuberculosis 
was present in all cases. In most of the above forms we had also the 
presence of the bacillus in the walls of the arteries and arterioles 
undergoing tubercular changes, and also in the lumen of the vessels 
with more or less obliterating changes. 

7. In the thymus, tuberculosis may appear simply as so-called 
tubercle tissue, an infiltration of the tissue of the gland or organ with 
spheroidal or polygonal cells held together by a delicate basement- 
substance ; this tissue has no characteristic arrangement ; the arteries • 
in such areas may be the seat of obliterating processes, and in all the 
cases examined by us there were present the characteristic bacillus 

tuberculosis. 

I 

Diphtheria of the Thymus. 

The thymus glands from nine cases of diphtheria were examined. 
They were cases of diphtheria of the fauces, or larynx ; and in all of 
them the diphtheria was extensive, and in some was accompanied by 
broncho-pneumonia. Autopsy, as can be seen in the histories, showed 
enlarged bronchial and cervical lymphatic glands. The methods of 
study in all of these cases was the same, on the whole, as that pursued 
in the cases of tuberculosis. In only two cases were any marked 
changes found. In the remaining cases the changes from the normal 
were npt evident on microscopical examination. In the thymus from 
which Plate XIII. was made, the appearances sketched were scattered 
in small areas throughout the thymus. These areas were less con- 
sistent, and when hardened it was more difficult to obtain sections of 
them than of the rest of the organ. 

Though the thymus was well hardened, the portions in which the 
picture (Plate XIII.) was duplicated seemed to be undergoing a 
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beginning disintegration. The other case in which similar appear- 
ances were found was a severe fatal diphtheria with sepsis at the 
umbilicus. 

The appearances are as follows : 

In the medullary portion, or sometimes the zone of the cortical 
portion of an acinus bordering on the medullary portion, there were 
found irregularly shaped areas, of a structure distinctly different from 
that found normally, and staining differently with hsematoxylin or 
fuchsin from the surrounding tissue. With hsematoxylin and eosin 
they stained of a dirty pink hue. 

These areas were distinctly bounded by a narrow zone of small 
round cells, not differing in any way from the lymphoid cells com- 
monly found in the normal thymus. The areas themselves consisted 
of irregular, large, coarsely granular cells, resembling large epithelial 
cells ; between these were small round cells, granular detritus, and free 
large, irregularly shaped nuclei. 

In these areas bloodvessels were distinct. Some cells contained 
more th3'n one nucleus, others showed the nuclei irregularly shaped 
or constricted. Some of the cells contained large vacuoles. Making 
due allowance for the effects of hardening fluids, it was difficult not to 
surmise that some of these queer-shaped nuclei were the effect of a 
beginning process of division (karyokinesis). The bloodvessels showed 
no changes. 

, These areas were very plentiful in this thymus. The thymus, on 
the whole, reminded one very much of the pictures given by Oertel of 
changes in the lymphatic glands in cases of diphtheria (necrobiosis), 
though not so advanced as in the cases examined and pictured by him. 

One of the cases examined was that of a newly born infant. I give 
a few particulars because of the comparative infrequency of diphtheria 
of the newly born. 

Case IV. Diphtheria; sepsis. — Hilda Myers, born February 28, 1888. 
Mother showed signs of septic infection March 3d, followed by pelvic abscess. 

March 5. Child. Umbilicus, redness size of a silver dollar. Infiltration 
extending nearly to ensiform appendix and pubes. Slightly bloody mucous 
discharge from the nose. Pulse 90. 

6/^. A.M. Infiltration decreasing, softening of the right side nearly to 
umbilicus. Throat red, no exudation. Pulse 100. P. M. White patches on 
the tonsils and pharynx. Pulse 90. 
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7th. Exudation in the throat increased. Pulse, a. m., 100 ; P. M., 96. 
Bespiration, a. m., 40 ; p. m., 40. 

Sth. Does not swell. Cyanosis marked at times. Respiration irregular. 
Infiltration extended over abdomen. Pulse, a. m., 100 ; p. M., 112. Respira- 
tion, A. M., 40 ; P. M., 40. 

9th, Died 6.30 A.M. 

In this case the temperature ranged from 99}° March 5th, to 104° March 
6th, it then dropped to 991° March 7th A. M. It rose again to 102}° March 
8th A. M., then dropped suddenly to 97°, the temperature at time of death. 

Case V. Diphtheria with nephritis and convuUions. — Frederick S., aged 
three years, twenty-two days. Returned from boarding April 16th. Soon 
appeared ill ; some amygdalitis. 

April 22. Hoarse, slight cough. 

26^. ToDsils very large. Membrane over tonsils and pharynx. Swelling 
of the cervical glands. 

28^A. Has steadily grown worse in the throat and general condition. 4 A. M. 
convulsions. 4.80 A. M., died. 

Autopsy, 2S^A, 1.30 p. M. — Body well nourished. Pericardial fluid red, but 
no blood corpuscles to be found. 

IbrmU the seat of diphtheria ; sloughing, membrane in pharynx, oesophagus 
and larynx and trachea. Catarrhal bronchitis ; a good deal of pus. No 
pneumonia. 

Liver fatty. 

Bronchial glands enlarged. 

Kidneys, markings indistinct, cortex swollen, pale. Urine (p. m.), granular 
and hyaline casts. 

Body, 25 pounds; heart, Jij 5iiiss; liver, tb.j S^iij; spleen, 3 ij /^viiss; 
thymus, 3iij gr. iij. 

Syphilis. 

Parrot, who had an extensive experience in syphilis, and for that 
reason and because be was rather given to overestimating the ravages 
of that disease than otherwise (according to him, rhachitis is a disor- 
der derived from hereditary syphilis), cannot be expected to have 
overlooked it where present, denies ever having met with syphilis in 
the thymus. The reddish or yellowish nodules he often found in it, 
consisted of connective tissue undergoing fatty degeneration in the 
normal process of retrogressive metamorphosis. L. Fiirth, however, 
found seven cases of thymus, which he claimed as syphilitic, in two 
hundred autopsies made on infants who died with congenital syphilis. 
In such cases the occurrence of tangible changes, such as gumma ta, 
18 not required. The characteristic changes of the bloodvessels, which 
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may terminate in vascular obstruction, or in hemorrhages, are suffi- 
cient to establish the diagnosis. 

' There are two cases of hemorrhage of the thymus gland in the 
Archiv fur Kinderheilkundej vol. 4, p. 21, 1883. In one case the 
mother was known to be syphilitic. The child developed normally 
for forty-five days, with the exception of a cephalhsematoma and a 
smooth nsevus on the abdomen. On the forty-fifth day it was sud- 
denly taken ill. There was no albuminuria, but the epithelial ^' pearls " 
on the hard palate were found to be stained with blood. Thus the 
infant died. The left lobe of the thymus was enlarged. Near its 
hilus was a triangular area of whitish tissue, adjacent to which the 
tissue was tinged with blood and of a grayish-red color. On its edges 
the tissue was very smooth and purple. There was blood in the pleural 
cavities, and recent coagulations in the temporal and occipital fossse of 
the cranium. 

In the second case the mother was unknown ; the baby developed 
normally until the tenth day. At that early age there were some 
symptoms of rhachitis. Besides, there were irregular, contracted cica- 
trices on the skin. The left lobe of the thymus was quite large. In 
it there was a hemorrhage of the size of a walnut. In the surround- 
ing cellular tissue and on the hard palate there were punctated hemor- 
rhages. There was blood in the stomach and on the surface of the 
kidneys. 

Similar cases are reported by F. Weber in the thymus of the foetus 
and the newly bom, and there were found general hypersemia, hemor- 
rhages of the size of a pin and upward ; besides, there were hemor- 
rhages in other places, isolated, or a great many in the same locality. 

Abscesses of the thymus depending on primary inflammation appear 
to be very rare. Normally, there are sometimes found a-ccumulations 
of a milky fluid which is, or may have been, taken for pus. In the 
large majority of cases in which abscess has been reported, there is 
also the history of a constitutional disorder. Paul Dubois published 
a report of four syphilitic foetuses with disseminated deposits of pus in 
the thymus gland. Haugsted has the report of two young men, syphi- 
litic and tuberculous, in whose thymuses, which were persistent, pus 
is said to have been found. Mewis (Zeitach. /. Geburtsh. u, Oyn^^ 
1879, iv. p. 57), has the following cases : one was that of a foetus 
stillborn in the eighth month of utero-gestation. The mother was 
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reported to have been in good health, but in the centre of the placenta 
there were several firm yellowish nodules of the size of a hazelnut or 
less. In the foetus there were gummata of the lungs, liver and 
spleen were enlarged, the pancreas was indurated, the mesenteric 
glands large, and there was found a syphilitic ostitis. There were also 
a discoloration and a swelling, sometimes amounting to stenosis, of 
the intima of the veins and arteries, such as are found in syphilis. 
The thymus was of its normal size, its tissue denser than normal, 
containing an abscess. No pustular syphilides. 

The second was a male foetus born dead at the end of the eighth 
month. The history of the mother pointed to syphilis, and in the 
foetus there were syphilitic pemphigus, gummata in the lungs, spleen 
large, pancreas large and indurated, suprarenal capsules large and 
hemorrhagic. There was syphilitic ostitis. The thymus was large, 
contained a large number of small abscesses of the size of a pea, with 
pus of yellowish-green color and thick consistency. Similar obser- 
vations had been made by Zeissl in cases complicated with syphilitic 
pustules.. 

The following cases of ours were examined : 

Case VI. OongenitaZ syphili*; broncho-pneumonia, — Josephine C, aged 
three months and three weeks. Admitted November 2, 1887, when three 
weeks old. Was then in poor condition ; conjunctivitis (syphilis ?). Re- 
turned from boarding January 9, 1888. Emaciated ; liver enlarged ; spleen 
slightly enlarged ; snuffles ; enlarged cervical glands. Continued to fail ; 
died February 2, 1888, 10 a.m. 

Autopsy, Feb. 2, 1 p.m.— Body poorly nourished; broncho-pneumonia left 
lower lobe ; cervical glands enlarged ; liver enlarged ; spleen slightly en- 
larged ; bronchial glands enlarged. Body, 6} pounds ; heart, 3v ; liver, 3 vj 3ij ; 
spleen, 3vss; thymus, 3ss. 

Case VII. Cbngeniial syphilis; enteritis, — Arthur W., admitted January 
80th, aged two months. Sore mouth ; ulcers about genitals ; snuffles. 
Syphilis? Bottle-fed; failed. 

Feb. 13. Stupid, slight' cough, neck stiff, enlarged inguinal and cervical 
glands. 

14th. Pulse 160 ; temp. 102® ; diarrhoea ; pupils contracted. 

16th. Some symptoms of meningitis. Abdomen retracted, flabby, doughy ; 
neck stiff and held back , slight spasmodic action of arms, but respiration 
regular, 23. Pulse 132 ; temp. 99J° ; passed a little blood with stool yesterday. 

16th. Died at 3 a.m. 

Autopsy, 2 P.M. — Body very poorly nourished ; lungs negative. Bronchial 
glands not enlarged. Mesenteric glands slightly enlarged, not tubercular. 
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Inguinal and cervical glands aa above. Brain normal. Intestines : contents 
thin and watery with mucus. Body, 6} pounds; heart, 3v; spleen, 3iiJ8s; 
liver, 3iv 3j ; thymus, grs. Ixiv. 

In this thymus the following growth was found. Macroscopically it ap- 
peared as a spheroidal mass one and a half mm. in diameter, grayish -yellow 
in color. It was limited by a distinct zone, which under the microscope was 
composed of fibrillar connective tissue in which were spindle-shaped and 
round cells. The central portion of the mass consisted of a hyaline area, 
occupying from one-third to one-half the diameter of the growth. Thia 
hyaline mass stained diffusely with eosin and hsematoxylin, and con- 
tained a few oval nuclei situated at the sides of empty oblong spaces; these 
spaces, which were non- communicating, contained in places detritus. The 
nuclei and spaces indicated capillaries which were now almost obliterated by 
this process of hyaline degeneration. Around this central hyaline mass and 
occupying the space between it and the connective- tissue limiting zone, was 
a mass of spheroidal cells among which were very thin-walled vessels. In 
places where the small round cells were not so compact a transparent reticu- 
lum containing spindle-shaped cells could be made out. The above round 
cells were smaller and stained more deeply with hsematozylin than those Id 
the acini of the thymus. 

DiagnostM. — In the absence of any positive presence of a similar growth in 
other parts of the body, the nature of the above can only be surmised. Tuber- 
culosis being excluded, the assumption that the above is a gumma in process 
of formation appears plausible. 

The sections show in places an absence of that distinct marking into 
follicles seen in the thymus. In other places these markings are distinct, 
though fading off into the surrounding connective tissue. This changed ap- 
pearance is caused by the presence of an excessive amount of connective 
tissue as compared with the parenchyma. 

The parenchyma is much reduced by the encroachments of the connective 
tissue. This connective tissue when stained appears more transparent than 
the fibril lated connective tissue in other parts of the organs, where the mark- 
ings of the acini are still distinct. The encroachments of connective tissue 
are first seen in the cortical part of the follicle. This connective tissue, ap- 
parently of recent formation, is composed of a transparent finely fibrillated 
basement-substance containing spindle-shaped and round cells. 

Fat tissue is present to a marked degree in the midst of the parenchyma of 
the acini. 

The bloodvessels show similar changes to those seen in another case. 

Case VIII. Congenital atiasarcu; syphilis (J). — James D., seven months 
miscarriage; lived fifteen minutes. Mother had severe albuminuria and mis- 
carriage as above, 3 A.M., February 29th; child lived fifteen minutes, and 
breathed eight or ten times. Placenta pale (oedema?). Abdomen greatly 
distended ; anasarca neonati. 

Autopsy. Feb. 29, 2 p.m. — Abdomen contained about eleven ounces ascitic 
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fluid, clear amber ; body oBdematous, small hemorrhages everywhere in the 
skin and in the tissues ; blue veins over the abdomen. Development good. 
Liver large. Right lobe contained small lime concretions found by the micro- 
scope to lie in the veins. Kidneys : small lobulated hemorrhages. Spleen 
large. * Lungs: partial aeration. Body, ft>. iv ^ 5j; liver, §ij ^vss; heart, 
5iiJ8s ; spleen, 3vss ; thymus, grs. xxiv. 

In this thymus, as in Case VII., the amount of connective tissue far 
exceeds the area occupied by the tissue in the follicles or acini. Not only is 
the connective tissue (fibrillar with spindle-shaped and round cells) marked 
in the spaces between the acini, but it is seen to encroach markedly on the 
tissue of the follicle, and in places replace it to a large extent. The blood- 
vessels of the connective-tissue septa or the acini, present no changes other 
than seen in Case VII. 

The parenchyma of the follicle pi;eBents nothing pathological but the pres- 
ence of connective tissue forming, or in an advanced state, giving the appear- 
ance as if the follicles were traversed by bands of a tissue composed of a 
finely fibrillated basement- substance, containing a large number of spindle* 
shaped and spheroidal cells. 

Case IX. QmgeniUU syphilis ; opisthotonos, — ^Irene C, age six months. 

March 6. Always iu poor condition, but has been failing since yesterday ; 
constipated when admitted six weekn ago ; not constipated now ; yesterday, 
slight cough, rapid pulse. Physical examination : Slight dulness on the left 
side behind lower lobe ; bronchitis on both sides, not marked. Yesterday and 
to-day slight vomiting, restless, erythema over the chest and face, p.m., 
temperature 103°. No enlarged glands. 

1th. Rested well, nursed well. 

9^A. Opisthotonos; marked at times. Temperature last night, 104.6°. 
This A.M., 103.2°. Cracks and fissures about the mouth (eczema?). Very 
restless ; bowels irregular, stools white and constipated ; vomiting. Nurses. 
P.M., marked opisthotonos. 10.15 p.m., opisthotonos extreme and con- 
tinuous, thighs and legs flexed strongly ; no loss of sensation apparent. Neck 
very stiff. 

16^. Enlargement of glands in left submaxillary region. Temperature 
slightly elevated. 

l%th. Pale red eruption over face and the whole body, especially the legs, 
soon fading from body and extremities. Opisthotonos continues in spite of 
opium. 

2Xst. Opisthotonos has gradually increased, head very much extended, 
eruption faded somewhat, but returned again, and again faded almost en- 
tirely. Glands in the left submaxillary region have increased greatly in size. 
Temperature remains slightly elevated, no abscess found. 

23d. Died 11.30 P.M. 

Avtopsy. 24th f 1 p.m. — Body emaciated ; no rigor mortis. Lungs : Broncho- 
pneumonia left side, lower lobe. Liver congested. Bronchial glands enlarged, 
not cheesy; mesenteric glands enlarged; inguinal glands enlarged; cervical 
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glands enlarged, especially on the left side. Kidneys congested, markings 
distinct, slightly enlarged, firm. 

Urine p.m., no casts. Tabes cranii, beaded ribs, fontanelle very open, in- 
ternal ear on each side normal. Bone behind the external ear on the left side 
over a small area (one-quarter inch) bare. No abscess cavity. 

Brain normal, spinal cord normal; long bones, articulations congested, 
but condition not absolutely diagnostic of syphilis, though suspicious. Body^ 
ft. yj 3*v ; heart, 3vss; liver, Jv 3j ; spleen, 3vj ; thymus, grs. xlj. 

The amount of connective tissue in this thymus, as compared to that gener- 
ally seen in the organ normally, is quite marked, and the follicles give the 
gross appearance under a low power, as if blending or fusing into one another. 
They have a closely packed, flattened appearance. The acini are traversed by 
transparent bands of connective tissue ; this connective tissue is of a fibril- 
lated character,' and contains spindle-shaped and round cells. The basement- 
substance has a transparent, finely fibrillated appearance. There are areaa 
in which the above connective tissue has almost entirely replaced the paren- 
chyma of the follicle. 

The bloodvessels show the changes seen in organs which are the seat of 
interstitial connective- tissue increase. The walls are all uniformly thickened 
(see remarks). The adventitia is, in many vessels of small size, surrounded 
by a zone of connective tissue containing spindle-shaped and round cells, 
arranged concentrically (this is seen in thymuses taken from subjects dying 
from other causes than syphilis). The above changes in places are more 
marked in the cortical zone of an acinus. 

Case X. Congenital syphilis [?]; diarrhcea — Medora C, aged seven montha 
and five days, returned from wet-nurse February 3, 1888; emaciated; after- 
ward bottle-fed. Cervical and inguinal glands enlarged. Liver and spleen 
appear normal in size. Continued to fail slowly; diarrhcea occasionally. 

April 17. 6 A. M., died. 

Autopsy, nth, 2 p.m. — Body emaciated; lungs normal; spleen normal; 
liver slightly large, congested; heart normal. Kidneys appeared normal,, 
except that they were much congested. Peyer's patches slightly swollen and 
congested. Cervical and inguinal glands enlarged ; mesenteric glands en- 
larged; bronchial glands not enlarged. Body, 6} pounds; heart, 3 vss ; spleen^ 
5iv; liver, 3^ Sivss; thymus, grs. xxivss. 

Remarks. — The appearances, both as to weight and size of the 
thymus being so variable at difierent ages, it was attempted to discover 
whether the thymuses taken from infants at the same, or about the 
same ages as those taken from syphilitic subjects presented the same, 
or nearly the same, appearances under the microscope. In many cases 
so examined the ages not only equalled those of the syphilitic children^ 
but were some of them either younger or older (one, five and a half 
years). In no case, whether the thymus was taken from a newborn 
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infant, or one dying with tubercalosis or diphtheria, coald exactly the 
same appearances be duplicated. 

Reference is now more particularly had to the immense quantity of 
connective tissue in the thymuses taken from syphilitic infants whether 
the thymus be small or large. In one case in which the history 
simply suspects syphilis, the changes already described were duplicated, 
but to a very marked degree. In one of the cases the thymus was 
taken from a premature child (a miscarriage of seven months). The 
thymus was very small, and weighed twenty-four grains, but showed 
the most marked amount of connective tissue, as seen by the descrip- 
tion. ' 

The bloodvessels in all the cases examined did not show changes 
limited to any particular coat of the vessel, but a general thickening 
of all the coats. In some places, both in the interstitial septa and 
follicles, the vessel was found simply replaced by a ball of connective 
tissue. But between these two forms no intermediate forms were seen. 
That is, no vessel was found in which the intima was the seat of 
thickening, as seen in the cerebral or other arteries which are the seat 
of endarteritis obliterans. The changes seen resemble those found in 
chronic interstitial inflammations of the liver or kidneys. 
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PLATE I. 

In this section the cut passes just beneath the cricoid cartilage in front, 
and behind the fourth cerviccU vertebra is seen. 

The plate being photographed from the inferior cut — ^that is, the section 
which lay beneath the knife, the body being upright — we must imagine our- 
selves looking down upon the cut body. If we turn the vertebra toward us, 
the right of the subject corresponds to the right of the plate. In front is seen 
the trachea cut just below the cricoid cartilage surrounded by the lobes of the 
thyroid gland on each side. The thyroid stretches here in front and behind, 
encroaching also on the oesophagus, which is directly behind the trachea. The 
(Bsophagus juts directly on the vertebra, which is seen to be cut at the inter- 
vertebral cartilage, exposing its body. Outside of all these parts is seen the 
skin, which just covers the shoulders of the infant. The relation of the 
larger vessels is best seen in the actual specimen. 
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PLATE II. 

Imagining the body upright, this section lays above the knife. It was, 
therefore, facing downward ; the parts being turned upward and photographed, 
we must consider ourselves looking at the section from below upward. 
Holding the section in the same position as in Plate I., the right of the sub- 
ject is to our left, and the left of the plate. 

The tops of the heads of the humeri are seen here just grazed by the knife. 
In front are seen the insertions of the sterno-cleido-mastoid just above the 
sternal notch. 

Behind these two landmarks is seen the ihyynm, with its two lobes, and 
the large vessels of the neck on each side. 

Behind the notch, between the two lobes of the thymus, is seen the trachea, 
its anterior curved portion of cartilage, the posterior soft collapsed portion. 
Posterior and to the left is seen the cpsophagus. Posterior to the oesophagus 
is the cut body of the sixth cervical vertebra. 



PLATE III. 

• 

This section is made and situated as to the knife exactly as that of Plate II. 

In front is seen the junction of the first rib with the sternum. 

Behind the cut passes through the body of the first dorsal vei tebra. Just 
behind the first piece of the sternum is seen the thymus (the darker portion) 
of an irregularly oval form. 

To the right and behind the thymus is seen the collapsed innominate 
artery. 

Behind the centre of the thymus is seen the trachea, behind and to the left 
of the trachea the oesophagus. 

The apices of the lungs are seen on each side. Outside of the above district 
the heads of the humeri are seen, and behind obliquely stretching backward 
the scapulae. 

It is to be noted how the thymus occupies in this infant the greater portion 
of the superior opening of the thorax in the recent state. 



PLATE IV. 

Behind is seen the body of the third dorsal vertebra. In front is seen the 
sternum at the level of the second rib. 

The inferior surface of the section is nhown in the plate, so that the parts 
are looked at from below. 

The plate being held with the vertebra toward us, the right of the plate 
corresponds to the left of the child. 

In front the large oval mass of the thymus is seen situated in the anterior 
mediastinum, 

Posterior to this is the superior part of the aorta cut just below the points 
of origin of the innominate and carotid. 

The oesophagus is situated to the right and behind the aorta. 

The large extent of space occupied by the thymus is caused by its oblique 
position to the transverse direction of the cut. 



PLATE V. 

Looking at the section from below upward. In front is seen the middle 
piece of the sternum. Behind, the body of the fourth dorsal vertebra. The 
ribs stretching between are indicated by the insertion of the intercostal 
muscles. 

The section is cut on one side just beneath the axillary fold, on the other 
side it grazes this fold. The heart here forms a very good starting-point. 
The mass of the right ventricle is seen. The right and left auricles on each side 
above. The roots of the two lungs on each side behind the auricles. The 
unaerated lungs on each side. The oesophagus behind and to the right lying 
on the body of the vertebra. The inferior surface of the body of the vertebra 
is seen. The thymm is here shown as a pear-shaped body, the point of the 
pear stretching back. It is situated here between the heart and the anterior 
border of the right lung. In the specimen itself it lies on the anterior sur- 
face of the anterior layer of the pericardium. The peculiar shape here 
shown is caused by the oblique position of the heart and the thicker anterior 
border of the thymus. 



PLATE VI. 

This section is tlie companion cut to the one of Plate V., fitting just below 
it. It was below the knife, while that of Plate V. was above the knife; we 
are here looking dotvn on the section. Holding the plate, as in Plate I., the 
right of the plate corresponds to the right of the infant. Behind we see the 
body of the fiflh dorsal vertebra. In front, the sternum. 

The heart is seen surrounded by the pericardium, which is indicated by a 
rough line surrounding the heart. The right and left auricles are seen, as 
also the mass of the left ventricle, the walls of which are exposed to the left 
of the plate (holding the plate with the vertebra toward you). To the right 
are seen the walls of the right ventricle and part of the cavity of the same. 

The thymus is seen to the right of the pericardium as a small, ragged oval 
piece of tissue, partly overlapped by the anterior border of the right lung. 
The unaerated lung with its fissures and roots is shown. The specimen having 
been prepared in strong alcohol, the shrinkage shows an exaggerated pleural 
space. 



PLATE VII. 

This section was taken from a child whose age, as near as coald be calcu- 
lated (post-mortem), was about two months. The cause of death was broncho- 
pneumonia. 

To understand this plate, we must imagine ourselves looking at the section 
from below upward with the vertebra of the subject toward us. The right ot 
the plate corresponds to the left of the child. 

In front is the top of the second piece of the sternum. 

Behind is the inferior portion of the body of the third dorsal vertebra. 
The lungs are cut just above their roots. 

The arch of the aorta occupies the cenlre of the plate. 

Behind the aorta are seen the oesophagus and the right bronchus. In front 
of the aorta, occupying the anterior mediastinum and surrounded on the 
outside by a reflection of the pleura, is seen a triangular structure, the thymuM. 

This plate and accompanying mounted section show well the position ot 
the thymus in the mediastinal space. 

The mounted hand specimen belonging to the above plate shows a view of 
the superior surface of this section. Here the position of the thymus to the 
arch of the aorta and the points of origin of the great vessels of the neck, 
and the very close relation to the trachea, are well shown. 



PLA.TE VIII. 
Adult persistent thymus. (See p. 305.) 



TUBERCULOSIS OF THE THYMUS. 

All the plates are drawn accurately from the actual specimens by means of 
the Abb^ camera lucida. 



PLATE IX 

is a section of a portion of the thymus of Case I. The drawing is simply 
topographical, and is intended to show the manner of eruption of the miliary 
tubercles in the acini of the thymus. The miliary tubercles are represented 
in the upper part of the picture as irregularly round bodies with lighter cen- 
tres (cheesy) in the midst of the thymus tissue. The normal acini are repre- 
sented with a darker external zone (cortical), and a lighter central zone 
(medullary portion). 



PLATE X. (X 185 diameters) 

is also taken from Case I. It is intended to show more closely the struc- 
ture of the miliary tubercle, its periphery and cheesy centre. The tissue 
between is represented by closely packed round cells, rich in bloodvessels, 
which are naturally injected with blood. The reticulated structure of the 
periphery of the basement-substance of these miliary substances is shown 
here as small spaces, from which the round and polygonal cells have been 
shaken by manipulation. 



PLATE Xr. (X 85 diameters) 

is the periphery and central portion of coagulation-necrosis of a cheesy 
nodule of the thymus ; here the tubercle granula, unlike the preriotis 9pecim€n 
plate, show giant cells. Some of the granula have cheesy centres ; the spaces 
between the granula are filled with small round cells. 



PLATE XII. (X •')50 diameters. Tubercle bacilli) 

shows under a high power the appearance of a miliary tubercle of Case I. 

The specimen prepared by Koch-Ehrlich method to show tubercle bacilli. 
The miliary tubercle (decolorized) was first drawn with the camera lucida, 
the tubercle bacilli were counted with an immersion ^^t ^^^ then as near as 
possible drawn into the sketch. The tubercle bacilli are, therefore, a little 
exaggerated as to their actual size and thickness for the sake of illustration. 
They are seen in moderate numbers only, and are found in the cheesy centre, in 
the periphery of the miliary tubercle and in the tissue between the miliary 
tubercles. 



THYMUS IN DIPHTHERIA. 



PLATE Xni. 
Thymus from a severe case of diphtheria. 



PLATB -Mil. 



SYPHILIS OF THE THYMUS. 



PLATE XIV. 

Gumma (?) in the thymus. 
a. Cheesy centre ; 6. Small round cells; c. Thymus tissue; d. Bloodvessel ; 
e. Connective tissue zone; /. round-cell infiltration. 
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RECENT RESEARCHES RELATING TO THE ETIOLOGY 

OF YELLOW FEVER. 



By GEORGE M. STERNBERG, M.D., 

HAJOK AMD 8URGK0M VMITKD STATES AHMT. 



At the close of an address, delivered before the College of Physi- 
cians of Philadelphia, in April last (published in The Medical New9 
of April 28, 1888), the writer remarked as follows : 

From what has been said, it will be seen that the question of yellow fever 
etiology is still unsettled, and that it remains, in fact, just where it was left 
by the Commission sent to Havana, in 1879, by the National Board of Health. 
The researches made by myself, as a member of that Commission, showed 
that in yellow fever there is no microorganism present in the blood of the 
tick demonstrable by the highest power of the microscope. This conclu- 
sion is supported by my more recent researches by the method of cultivation. 
Before, however, abandoning all hope of finding a specific '* microbe '' in the 
tissues I desire to make cultures from the various organs obtained at the 
earliest possible moment after death. tFn fortunately, the opportunity did not 
offer itself for this important experiment during my visit to Brazil and to 
Mexico last year, but I hope to have the desired opportunity in Havana, 
during the present summer, and shall also give special attention to a search 
for the yellow fever germ in the alimentary canal, in which it may possibly 
be located, as is the case in cholera. 

A week after the above was written, I proceeded to Havana for the 
purpose indicated, and during my stay in that city was able to make 
ten autopsies in typical cases of yellow fever occurring in the Mili- 
tary Hospital. Most of these autopsies were made within three hours 
after death, and the material secured should contain the specific infec- 
tious agent in the disease under investigation if this is present in 
yellow fever cadavers. The study of this material, and especially of 
the microorganisms obtained from the alimentary canal, has occupied 
me continuously up to the present time, and I am still far from having 

completed my investigations, the details of which will be given in my 

21 
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final report to the President of the United States. I have thought, 
however, that it might be well to avail myself of the present occasion 
to give an account of some of the microorganisms encountered, and 
especially of that one — my bacillus a — which I found to be abun- 
dantly and constantly present in material obtained from the stomach 
and small intestine of these yellow fever cases, and which was also the 
microorganism most frequently encountered in my cultures from the 
liver and kidney. I can best give the facts relating to the presence 
of this bacillus by quoting from an unpublished report submitted to 
the President of the United States, in compliance with my instruc- 
tions, immediately after my return from Cuba : 

"Blood. — In eight of the ten cases my cultures from blood drawn from the 
heart have remained sterile. This result fully confirms the conclusions here- 
tofore reached by the method of direct examination and cultivation of blood 
drawn from the fingers of patients during life. 

"In the two exceptional cases a few colonies appeared; in one, my bacillus 
a, to be described hereafter ; in the other, bacillus a and a bacillus resembling 
it in its morphology, but shown to be different by the appearance of its colo- 
nies in gelatine. 

'* Drine. — In seven cases my cultures from urine drawn through the walls of 
the hladder have remained sterile ; in three cases microorganisms were present. 
In one, bacillus a associated with two or more different bacilli ; in one, a 
liquefying bacillus (e) which forms a green pigment ; in one, a bacillus re- 
sembling a, but not identical with it. 

"Kidney. — In six of the ten cases I have obtained microorganisms from the 
kidney, and in four cases my cultures remained sterile. In four cases my 
hacillus a was present associated with one or more different bacilli ; in one 
case a green liquefying bacillus, and in one B. termo was the organism en- 
countered. 

"Liver. — In seven cases my cultures from the liver have remained sterile, and 
in three they have given me colonies : bacillus a in two, and B. termo in one. 

"Stomach and Intestine. — As was to have been expected, I have encountered 
a variety of microorganisms in my cultures from material obtained post^ 
mortem from the stomach and intestine 

"I have encountered bacillus a in eight out of ten cases in my cultures from 
the alimentary canal, and if it turns out on fuller investigation that it is 
identical with bacillus/, which was the prominent form in my last two cases, 
it will be the one organism which is uniformly and abundantly present, and 
consequently the one which seems most likely to bear an etiological relation 
to the disease 

"In two cases a liquefying bacillus which produces a green pigment has 
been prominently present in my cultures. A complete analysis of all the 
organisms present in the stomach and intestine in these ten cases was quite 



THE ETIOLOGY OF YELLOW FEYEB. 828 

impossible in the time at my command, and I have naturally given the most 
attention to the bacillna which was most frequently and abundantly present. 
In my first six cases I used agar-agar as a culture medium, and having found 
that my bacillus a would grow in an acid medium, Dr. Finlay, at my request, 
prepared for me agar-agar which was slightly acid. In my most recent cases 
I used again neutral agar or flesh-peptone-gelatine. It is probable that I 
would have recognized the presence of liquefying bacilli more frequently if I 
had used gelatine for my cultures throughout. 

" The material which has served for my cultures from the intestine has 
usually been obtained from the ileum, where the characteristic black matter 
is the most abundant, sometimes as a fluid filling the lumen of the intestine, 
but more frequently as a viscid material from admixture with mucus, which 
adheres to its walls." ... 

" Bacillus a is from one and one-half to four times as long as broad, and 
has a diameter of about 0.6 of a micromillimetre ; the dimensions vary con- 
siderably, however, in different cultures, and even in the same culture. Under 
certain circumstances the ends of the rods are seen to be more deeply stained 
than the central portion. This appearance is not, however, constant, and 
seems to depend upon the age of the culture, and upon the time during which 
it is subjected to the action of the staining reagent. The ends of the rods are 
more or less rounded, and they are often associated in pairs. 

"Young colonies in gelatine (Esmarch tubes) have a pale straw color 
which afterward becomes pale brown ; they are spherical and homogeneous, 
or lobate. Colonies which have come to the surface often present the appear- 
ance of a rosette, or of a flower with its petals expanded, as in the daisy. 
From cultures in which lobate colonies and rosettes were the prevailing form 
I have obtained in a second series of Esmarch tubes, made from a single 
typical rosette, colonies which were not lobate, and which did not form rosettes 
(spherical straw-colored homogeneous colonies) ; and in these cultures super- 
ficial colonies when young have the appearance of a fragment of broken 
glass ; later they present an irregular margin, and a more or less wrinkled 
appearance of the interior. These are the characters of bacillus / found as 
the prevailing form in my cultures from the stomach and intestine in my last 
two cases. 

" It is a very curious fact that during the last week of xfiy stay in Havana 
I failed entirely to obtain my bacillus a in lobate colonies and rosettes, 
although I have three times repeated the experiment of making a series of 
Esmarch tubes from a single typical colony in form of rosette in Esmarch 
tubes preserved from my earlier cases. In every instance I have had instead 
colonies which are identical with those in other Esmarch tubes inoculated at 
the same time from single colonies of my bacillus / of Case 9 and Case 10. 
As the morphology of the bacilli is also the same I am forced to the conclusion 
that bacillus a and bacillus / are one and the same, and that the character 
which during my earlier experiments I found to be constant — i. c, the colonies 
in form of a rosette — is not so, but that under certain circumstances, at 
present undetermined, this bacillus forms lobate colonies and rosettes, and 
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under other conditions homogeneoos spherical colonies in the deeper portion 
of the gelatine, and broken-glass colonies upon the surface. Later these 
colonies have an irregular vitreous-looking margin, and the interior has a 
brown color, more or less intense. These are the characters given by Flugge 
of gelatine colonies of the bacillus of Esmarch, discovered in cholera cadavers 
at Naples in 1884, and the morphology of this bacillus as given by Flugge 
resembles that of the bacillus which I have found as the prominent form 
present in the intestine of yellow fever cadavers in Havana. The question of 
identity I must leave unsettled until I have an opportunity to study the two 
microorganisms side by side.'' 

Since my return to Baltimore I have given much time to the eluci- 
dation of the question referred to. It is evident that if identity is 
once established with any known bacillus found elsewhere than in 
connection with yellow fever the microorganism can be excluded as 
the possible specific cause of this disease. But the present status of 
bacteriology makes it also evident that great care must be taken in 
assuming the identity of microorganisms from different sources ; and 
that morphological characters, or even similarity of growth in culture 
media, will not alone suffice. Any constant difference in physiological 
characters, as, for example, in pathogenic power when tested on various 
animals, must be accepted as establishing a specific form, or a perma- 
nent variety, which amounts to the same thing. We now know, for 
example, two spirilla which resemble closely the spirillum of Asiatic 
cholera (the Finkler-Prior spirillum and the " cheese spirillum " of 
Deneke), but which have, nevertheless, been shown by carefully con- 
ducted experiments to be different, in certain particulars which would 
easily escape notice upon a superficial comparison. 

I have felt that with this knowledge to guide me I could not lightly 
exclude any microorganism as common, and especially that a bacillus 
which was so prominent by reason of its constant and abundant pres- 
ence should receive careful consideration. 

Two bacilli have been described, both of which are found in the 
intestines of healthy individuals, which in their morphology resemble 
my bacillus a found in the alimentary canal of yellow fever cases. 
These are the Bacillus Neapolitanus of Emmerich, and the Bacte- 
rium coli commune of Escherich. Both of these micro5rganisms have 
been the object of extended studies by German bacteriologists, and 
especially the bacillus of Emmerich, on account of his claim that it is 
the specific etiological agent in the disease with which he found it 
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associated. This claim has not been substantiated ; on the other hand^ 
it has been shown by Weisser^ that ^^in human feces, normal as well as 
abnormal, in the air, and in putrid material bacteria are found which 
in their morphology, their biological functions, and their pathogenic 
action upon animals are identical with the so-called Naples cholera- 
bacterium of Emmerich.*' 

I have had for comparison a culture of the Emmerich bacillus^ 
originally from one of the bacteriological laboratories of Germany, 
preserved in the collection maintained under the direction of Prof. 
William H. Welch, in the pathological laboratory of Johns Hopkins 
University. For a culture of the Bacterium coli commune I am in- 
debted to Dr. William D. Booker, of Baltimore, who had it directly 
from Escherich. The characters of both of these microorganisms have 
been carefully defined, but I find no account of the lobate colonies 
(deep), or of the superficial colonies in the form of rosettes which 
became for me, during my earlier experiments in Havana, the diagnostic 
character by which I recognized my bacillus a in gelatine Esmarch 
tubes. By lobate colonies I mean that, instead of being spherical and 
homogeneous, the colonies are divided into a small number of distinct 
masses, without losing their spherical outline. In some cases this 
apparent segmentation of the colonies extended further, and they 
became coarsely granular in appearance. The superficial colonies in the 
form of rosettes also varied considerably, the margins being sometimes 
made up of symmetrical lobes shaped like the petals of a daisy — Mar- 
guerite — and at others being more deeply cleft and dentate. If this 
character of growth had proved to be constant, it would suffice to dif- 
ferentiate my bacillus a from the two microorganisms in question, but 
it proves not to be constant, and since my return to Baltimore I have 
only obtained these rosette colonies exceptionally, and have not been 
able to determine the precise conditions which determine their forma- 
tion. But I have ascertained that, cultivated side by side in the same 
media and under the same conditions of temperature, the colonies 
formed in gelatine Esmarch tubes, are identical in the ease of my 
bacillus a and the colon bacillus of Escherich. The growth upon agar- 
agar and upon potato is also identical, and the reducing power upon 
litmus added to sterilized milk. 

1 Ueber die Emmerichichen sogenannten Neapler cholera bacterieo. Zeltacbrift fUr Hygiene, 
Bandl. 
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My gelatine cultures have been made in flesh-peptone-gelatine con- 
taining twenty per cent, of gelatine, instead of ten per cent, as in 
Koch's original formula. I have found this to stand the summer heal 
of Baltimore without liquefaction, and during the months of May and 
June used it with great satisfaction in Havana, for Esmarch tubes 
and stick-cultures. It will stand a temperature of about 86° F. (80^ 
0.), and, so far as I can see, answers as a culture medium for diagnos- 
tic purposes quite as well as that containing ten per cent, of gelatine. 

The idea which I had entertained that isolated colonies in Esmarch 
tubes should give me pure cultures of a single organism, has proved 
not to be true in most instances in my first series of tubes inoculated 
with material from the intestine or stomach, and it seems probable 
that such colonies commonly originate from little masses of associated 
microorganisms rather than from a single bacillus. In making gela- 
tine stick-cultures in twenty per cent, gelatine from single Esmarch 
colonies of my bacillus a I have frequently had, both in Havana and 
since my return to Baltimore, an outgrowth at intervals along the 
line of puncture which is shown in Fig. 1 of the plate accompany- 
ing this paper. This consists of feathery tufts growing out into 
the gelatine. To test the question whether these tufts represent a 
different microorganism, or a different mode of growth of the same, 
I have several times carefully broken the test-tube containing a 
growth like that shown in Fig. 2, and have made a stick-culture in 
gelatine from the feathery tuft and also from that part of the stick 
which was free from these outgrowths : one, from the tuft, has been 
a similar growth all along the line of puncture, as shown in Fig. 
8 ; the other has resembled precisely that portion of the original 
stick culture which was free from these outgrowths. Having, in 
Havana, made this differentiation, I designated the tufted growth 
bacillus I, The morphology of the bacillus when cultivated in bouil- 
lon or obtained from the surface of an agar or gelatine culture 
appeared to be identical with that of bacillus a ; but preparations 
mounted directly from the feathery tufts showed that, together with 
short oval bacilli of the typical form, there were numerous long fila- 
ments like that shown at a in Fig. 6. A very curious thing about 
my stick- cultures of this bacillus Z, made in Havana, was that after a 
few days they assumed a brownish color, which in time became black. 

In cultivating Emmerich's bacillus in twenty per cent, gelatine, at 
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a temperature of 28° to 30° C. (82.4° to 86° P.), I have obtained the 
«ime radiating feathery growth as is presented by my bacillus I. This 
is shown in Fig. 4, which, like the other figures illustrating this paper, 
is copied from a photograph made by myself. This mode of growth, 
80 far as I know, has not been described, but I have no reason to 
doubt the authenticity of the stock from which the culture was made. 
The growth upon potato and the morphology correspond with the 
descriptions of those who have specially studied this bacillus and with 
my bacillus /. I am, therefore, forced to the conclusion that they are 
identical. The morphological characters of this bacillus are shown in 
Fig. 6, which is made from a bouillon culture of bacillus Z, separated, 
as heretofore stated, while in Havana, from a stick-culture of my bacillus 
a (Bacterium coli commune of Escherich). 

I must now call attention to Fig. 5. This is from a stick-culture 
in twenty per cent, gelatine of the colon bacillus of Escherich, ob- 
tained from him, as heretofore stated, through Dr. Booker, of Balti- 
more. We have here a feathery outgrowth along the line of puncture 
which appears to be identical with that shown in Fig. 1, from my 
bacillus a. To test the question of identity, I broke this tube and 
made a stick-culture in twenty per cent, gelatine from the tuft at a, 
and another from the clear portion of the column above this point. 
The result was a growth in the first tube like that from which the 
inoculation was made — similar to Figs. 3 and 4, and in the second 
tube the characteristic growth of the colon bacillus, viz.. spherical, 
light brown colonies, crowded together into a central core at the upper 
part of the puncture, but more or less distinct and separate at the 
lower extremity. Thus it will be seen I have had the same result 
from this authentic culture of the colon bacillus, which was sent by 
Escherich to Dr. Booker and had been passed through a series of 
Esmarch tubes by the last-named bacteriologist, as that obtained in 
Havana, and since in Baltimore from stick-cultures of my bacillus a} 
This forces me to one of two conclusions, either the colon bacillus of 
Escherich and the bacillus of Emmerich may remain associated after 
passing a culture containing them through a succession of plate cul- 
tures (Esmarch tubes), or the so-called bacillus of Emmerich (my 
bacillus i) is a variety of the colon bacillus — a sport which is pro- 

1 I haTO Bince obtained the same result from cultures made In Decatur, Ala., fh>m the fecei of 
yellow ferer caaee. 
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daced under certain circumstances, and which retains its distinctive 
characters for a certain time. I am not prepared at present to decide 
this question in a definite manner, but propose to keep it in view in 
mj future studies of these microorganisms. 

While in Havana and since mj return to Baltimore, I have made 
numerous inoculation experiments, in rabbits and guinea-pigs, with 
cultures of this bacillus. The general results obtained may be briefly 
stated as follows : 

The injection into the cavity of the abdomen of a considerable 
quantity of a bouillon culture — for a full-grown rabbit from 3 to 5 c. c. 
—causes a decided elevation of temperature which may amount 
to more than two degrees Centigrade (3.6° F.), and death usually 
occurs within two to four days. A certain proportion of the animals, 
however, survive these large doses, and in smaller amounts (less than 
2 c. c.) recovery is the rule. My experiments show that animals 
which survive such an inoculation are subsequently less susceptible to 
the action of the fever-producing ptomaine contained in the cultures. 
That the febrile movement is due to a ptomaine produced during the 
active development of the microorganism is indicated by the fact that 
cultures sterilized by heat (70° C. (158° F.) for ten minutes) likewise 
give rise to a temporary rise of temperature. 

In fatal cases, in which non-sterilized cultures were injected into 
the cavity of the abdomen, I have recovered the bacillus from the 
blood and tissues, in pure cultures, and these possess pathogenic pro- 
perties identical with those shown by the original cultures. 

The most striking post-mortem appearance in animals which suc- 
cumb to an intra-peritoneal injection is a rosy hyperemia of the small 
intestine. The liver is dark in color, full of blood, and rather soft. 
The spleen is normal in appearance. 

These results show that in its pathogenic properties, as well as in 
its morphology and growth in culture media, my bacillus a corresponds 
with the Bacterium coli commune of Escherich and consequently that 
it is not the specific etiological agent in yellow fever. 

The facts stated indicate that my bacillus I is identical with the 
bacillus of Emmerich and that this is a variety, or "wuchsform** of 
the colon bacillus of Escherich. 

In the course of my researches I have isolated various other micro- 
organisms from material obtained from yellow fever cadavers. But, 
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as no one of these has been found constantly, or, when tested upon 
animals, has caused morbid phenomena similar to those of yellow fever, 
and as my researches are still in progress, I shall not in the present 
paper give an account of the characters of these various micro- 
organisms,, which it is my intention to describe in detail in my final 
report to the President of the United States. 

My conclusion is briefly stated, viz. : The specific infectious agent 
in yellow fever has not yet been demonstrated. 



EXPLANATION OF PLATE. 

Fig. 1. — Bacillus a; " stick-culture *' in flesh-peptone-gelatine (20 per cent, 
of gelatine) ; from a photograph. 

Fio. 2. — Portion of same stick-culture shown in Fig. 1, magnified about 
4 diameters ; from a photograph. 

Fig. 3. — Bacillus I; a gelatine stick-culture obtained from the feathery 
outgrowths shown in Figs. 1 and 2 (20 per cent, of gelatine). 

Fig. 4. — Emmerich's bacillus cultivated in 20 per cent, gelatine, at 27° C. 
(80.6** F.). 

Fig. 6. — Bacterium coli commune of Escherich, cultivated in 20 per cent, 
gelatine, at 27° C. (80.6° F.). 

Fig. 6. — Bacillus I; magnified 1250 diameters ; from a photo-micrograph 
by Dr. Sternberg. 

Fig. 7. — Colonies of bacillus a in flesh -pepton e-gel ati ne ; a superficial 
colonies in rosettes ; h deep colonies, usual form ; c superficial colonies, usual 
form. 



PULSATING PLEURISY. 



By WILLIAM OSLER, M.D., 

PBOriSSOS OF CLimOAL MBDICINB IN TUB UMITBBfITT OP PBHIIBTLTAMIA . 



Pulsating pleurisy is such a rare condition that the following case 
is worth placing upon record. 

Strain in lifting : pain in left side; rapid effusion^ ai first serous, necessitating 
two aspirations ; pyo-pneumotharax ; pulsation of side ; free drainage ; recovery, 
— James F., aged twenty-three years, laborer, was admitted to the University 
Hospital March 3, 1888. Family history good; none of his relatives has 
had phthisis ; with the exception of an attack of rheumatism in 1886, he has 
enjoyed uniformly good health. 

On February the 28d, eight days before admission, he sprained his back by 
lifting a piece of timber twenty feet in length and ten inches in diameter. 
Three men were lifting it, but one of them let go his hold, so that the patient 
had to exert his utmost strength to support his end of the piece. At the time 
he did not feel any discomfort, but that evening he became sore and stiff. He 
slept well, and the next day, a public holiday, he went about with his com- 
rades, but complained on several occasions that he had sprained his back with 
heavy lifting. During the evening the pain grew worse and he passed a rest- 
less night. The following morning he did not feel well enough to get up. and 
the pain became almost unbearable. There was no cough or shortness of 
breath ; he does not know whether he had any fever. 

From the 26th to the 3d, the date of his admission, he was " up and down ; " 
in bed part of the time, and part of the time by the kitchen fire. The pain 
in the back was his only complaint. He is positive he had no cough, but he 
was short of breath. 

On admission^ the patient looked very ill ; face flushed, tongue dry and 
coated ; respirations 36, temperature 104^°. He was able to lie down in bed. 
The importance attached to the lifting on February 23d may be gathered 
from the fact that he was admitted to the surgical ward as a case of injury 
to the back, and subsequeritly transferred. The day after admission he had 
much pain, of a cutting nature, in the left side, in the axillary region outside 
the nipple. There was also extreme tenderness on palpation. 

I saw the patient for the first time on March 5th, and was struck with his 
distressed appearance. He lay propped up in bed, had slight dyspnoea, dry 
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tongue, pulse 100, temperature 100**. He complained of severe pain in the 
left back, just below the scapula. On examination the existence of a large 
effusion in the left pleura was readily determined. The cardiac impulse was 
in the third right interspace in the para-sternal line. I noticed one or two 
special features in the case: the sudden onset after the strain, the remarkable 
rapidity with which the effusion had taken place, and the unusual amount of 
pain on palpation. 

March 6th, a more thorough examination was made : expansion was almost 
negative on the left side ; the intercostal spaces indistinguishable. The only 
cardiac impulse visible was in the third right interspace. Tactile fremitus 
was diminished. There was uniform dulness on the left side reaching to the 
clavicle and extending a little beyond the right margin of the sternum in the 
second interspace. By a hypodermic puncture the fluid was shown to be 
serous. On the principle that a full pleura demands immediate aspiration 
this operation was performed by Dr. !Daland before the ward class, and fifty 
ounces of clear serum removed. 

On the 5th and 6th the patient seemed much relieved. By the 9th the 
fluid had reaccumulated and the heart beat was again visible to the right of 
the sternum, the dulness reaching to the level of the clavicle. Aspiration 
was again performed and two quarts of slightly turbid serum removed. 
He seemed to improve very much after this. The temperature kept below 
^^, the dyspnoea was relieved, the appetite improved, and with the excep- 
tion of pain in the left side he felt very comfortable. The signs of effusion 
persisted and the heart beat could be seen in the third left and the third 
right interspaces. 

16th, The following note was made : Condition of patient improved, pulse 
M, respiration 28, temperature 98° ; dyspnoea seems quite relieved, sleeps with 
his head low, complains only of chest pain ; left side scarcely moves, and 
looks somewhat bulged. Cardiac impulse seen in the second and third spaces 
on both sides close to the sternum. The left interspaces not specially promi- 
nent. Tactile fremitus felt at the extreme apex, but nowhere else on the left 
side ; percussion note clear to the second rib, dull below this. On the right 
side normal. 

Auscultation : Inspiration is loud and breezy in the subclavicular and supra- 
scapular regions. Below these points the respiratory murmur has a distinctly 
amphoric character, contrasting remarkably with the breath sounds over the 
upper part of the lung. The voice sounds in the lower regions are very 
articulate ; no metallic tinkling on coughing. No bell sound, nor could suc- 
oussion be obtained. 

19th. To-day, for the first time, it was observed that the percussion note in 
the left subclavicular region was distinctly tympanitic. Dulness extended 
from the upper border of the third rib, and was distinctly movable. This was 
very marked when he lay on his right side, in which position the percussion 
note in the axilla became hyper-resonant without tympanitic quality. Pos- 
teriorly in erect position at outer angle of the scapula the percussion note was 
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distinctly tympanitic. To-day, for the first time, the bell sound was obtained 
with the coins. 

2^th. Since the 20th he has had irregular fever reaching 102^ in the even- 
ing. He has, however, felt much better. The phyHical signs persist; in the 
recumbent posture the note is hyper- resonant to the lower border of the third 
rib. Just below the nipple it is distinctly tympanitic, from this point into 
the axilla there is dulness. When he turns on his right side the entire left' 
axilla is resonant. There is amphoric breathing from the third rib, best 
marked in the lower axilla where the percussion note is dull. There was 
noticed to-day in the fourth, fifth, and sixth interspaces in the mid-axillary 
line a remarkable pulsation. The whole side received a very positive shock, 
systolic in time and synchronous with the cardiac impulse in the third right 
interspace just above the nipple; the hand placed on the left side is distinctly 
lifted with each impulse. When he lies toward the right side the pulsation 
in the left axilla is a little more marked than when he is fiat on his back. 

21th. The common decubitus is on the left side and in this position the 
heart impulse is well seen just above the right nipple. The pulsation in the 
left mammary and axillary regions is very marked. The maximum intensity 
is outside the left nipple. When he turns on the right side the pulsation is 
most marked in the fifth and sixth interspaces in the mid-axillary line. 
Palpation gives a very decided heave and a distinct shock is felt. In the 
erect posture, the pulsation is not so forcible, though still very evident. The 
coin sounds are now unusually distinct. Succussion is not attainable. 

29/A. The left chest looks larger and fuller than the right; it is completely 
immobile. The intercostal spaces are obliterated with the exception of the 
sixth, which is still very visible. The systolic impulse on the left side is very 
marked, and can readily be seen by the students in the distant seats of the 
amphitheatre. Measurement on the right side gives sixteen and one-eighth 
inches, expansion one-half inch; on the lefl side, seventeen and one-quarter 
inches, practically no expansion- 

Palpation. — Tactile fremitus is absent on the left side. Heaving impulse 
in mammary and axillary regions well felt with the hand. 

Percussion, — Clear, hyper resonant note to upper border of the third rib. 
From the third to the fifth it is distinctly tympanitic. Below this, in the 
axillary region there is dulness. When he turns on his right side the pulsa- 
tion in the mammary and axillary regions is more marked. Where the per- 
cussion note was dull, it is now tympanitic. 

Auscultation. — In the left infra-clavicular region the breath sounds are loud 
and distinct, not amphoric. In the third and fourth interspaces the respira- 
tory murmur is scarcely audible. In the axillary regions there is distant but 
distinct amphoric breathing, very clearly heard when a deep breath is taken. 
No special amphoric echo about the voice, the vibrations of which are not 
communicated to the ear; posteriorly there is distant amphoric breathing. 

Zlst. The irregular fever has persisted and the presence of pus was demon- 
strated with a hypodermic needle. It was decided to open the pleura, which 
was done by Dr. Ashhurst ; fully three pints of pus escaped. A large drainage 
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tube was inserted in the eighth interspace, below the angle of the scapula. 
After the operation, the heart did not return to the normal position, though it 
beat to the left of the sternum. Patient stood the operation very well, the 
evening temperature was only 98.2^. 

April 3. Pulse 92, respiration 24, temperature 98°. Inspection showed a 
remarkable change on the left side of the chest; it already looks smaller than 
the right, and there is flattening in the second, third, fourth, and fifth inter- 
costal spaces ; there is very marked pulmonary resonance to the fourth rib. 
Tympanitic in the fifth, sixth, and seventh interspaces. 

With the exception of the fifth, when the temperature rose in the evening 
to 102^, the patient's condition was most satisfactory. He slept well, appetite 
good, temperature did not rise above 99^ ; there was free drainage through 
tube. 

l^th. Chest measured to-day : right side, fifteen and a half inches ; left, 
fifteen and one-eighth. Discharge very light. From this time the patient 
improved very rapidly ; temperature has not risen above 100^. 

May 9. The discharge is now slight. A smaller drainage tube was intro- 
duced; the discharge gradually diminished, and he improved rapidly in 
strength and weight. Early in June the tube was removed. 

June 10. The note is that the sinus has entirely healed. He left the hos- 
pital on the 15th, weighing 140 pounds, a gain of twenty-two pounds since 
April 14th. 

The condition of his chest on discharge was as follows : There was marked 
flattening of the left side, particularly in the axillary and mammary regions. 
The circumference was : right, fifteen and three-quarters; left, fifteen and one- 
quarter inches. The percussion note was clear to the fiflh rib and the spine 
of the scapula behind, below these points there was dulness. Loud breath 
sounds in the clavicular and mammary regions, feeble and distant in lower 
axillary, and at base. 

I believe that this was an instance of pneumothorax from the out- 
set, one of those interesting cases to which Dr. Samuel West* and Dr. 
de Havilland HalP have called attention, in which the condition has 
followed strain in a person previously healthy. It is very improbable 
that on the eighth day of an acute pleurisy there would be a serous 
exudation of such extent as to reach the clavicle and encroach on the 
pleura of the other side. On the other hand, the percussion note, as 
is well known, may be dull in pneumothorax when the tension of the 
thoracic wall is very great, and I think that in this way the mistake 
iirose. The mode of onset in a healthy man, the course of the disease, 
and the rapid and complete recovery favor the view that the strain 
had induced a pneumothorax which excited the pleurisy. 

1 Clin. Soc. TransactioDB, vol. xtU. * Ibid., zx. 
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The chief interest of the case lies, however, in the carious phe- 
nomenon which developed in the fifth week after the attack. 

Instances of tumors of the thoracic wall, which pulsated synchro- 
nously with the heart, are mentioned by several of the older writers 
— Baillon (1640), Le Roy (1776), and Pelletan (1810)— but the first 
cases of pulsating empyema, recognized as such, were reported by the 
late Dr. R. L. Macdonnell,^ Professor of Clinical Medicine in McGill 
University, Montreal, who, at the time, was clinical assistant to Drs. 
Graves and Stokes, at the Meath Hospital, Dublin. 

In the first of these cases a large tumor appeared in the cardiac 
region, which, after pulsating for some time, became red, tense, and 
shining, and then burst, giving exit to a large quantity of pus. 

In the second case two tumors appeared in the lower part of the 
left side, presenting fluctuation and pulsation. When opened puru- 
lent matter escaped in large quantities. 

In the third case two large tumors appeared in the lower portion 
of the left side of the chest, presenting fluctuation and pulsation. 
They were opened and discharged a large quantity of pus. Death 
followed in all these cases. 

Dr. Macdonnell remarked that this condition was new in the his- 
tory of empyema. 

Several careful studies of pulsating pleurisy have recently been 
made. One by Coraby,* who collected 27 cases; and a second by 
Kepler,^ who has collected 38 cases, only two of which are reported by 
American authors — Drs. Flint* and DillinghaTi,* from the wards of Dr. 
J. H. Ripley at St. Francis Hospital, New York. 

I am able to add the reports of a few additional cases from this 
side of the Atlantic, but from inquiries which I have made from the 
hospital physicians of this country the condition appears to be ex- 
tremely rare. Dr. George Ross, Professor of Clinical Medicine in 
McGill University, Montreal, has given an account of an extremely 
interesting case* which closely simulated aneurism : 

A man, aged thirty-seven years, was admitted to the General Hospital 
suffering from pain in the side, cough and fever, which lasted about five 

1 Dublin Jonrn. Mc<l. Science, March, 1844. > ArchiveB G^ndrolea, 1883. 

* Deut8c1u>8 Archiv fiir kliii. 3Ie<licin, J)d. xl., 18S7. 

* Clinical Reix)rt on Cliroiiic (Meuritis, p. 47 ; and On the Bespiratory Organs, p. 681, 186C. 
6 New Yorlc Medical Record, 1884. 

* Canada Med. and Surg. Juurn., May, 1886^ 
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days, and which followed a severe wetting. There was deficient expansion on 
the left side with dulness to the angle of the scapula and diminished fremitus. 
Within ten days the expansive movement of the left side became more 
impaired. The second and third intercostal spaces in front became promi- 
nent, presenting perceptible pulsation synchronous with systole of the heart 
About five days after the onset of the illness he had a severe fit of coughing, 
in which he brought up, at least, a pint of pure pus, thick, creamy, and odor- 
less. The cough continued for a few days, with expectoration of pus.* The 
percussion note on the left side became clearer and the pulsating tumor 
entirely disappeared. The temperature fell to normal and the man's strength 
returned. Ten weeks from the onset the man left the hospital strong and well. 

Dr. F. P. Henry, of Philadelphia,^ reports a case from the Epis- 
copal Hospital : 

Woman, aged thirty years, admitted in the spring of 1880. On the left side 
of the thorax there were three strongly pulsating tumors — one about the size 
of half a large orange, in the left mammary region, directly over the central 
portion of the heart; a second, much smaller and acuminated — i.e., with 
apex much smaller than the base— was situated on the left antero-inferior 
portion of the thorax ; and a third, the largest of the three, on the left postero- 
inferior portion, its long diameter, about four inches, corresponding with that 
of the vertebral column. All these tumors possessed a strong expansile, sys- 
tolic pulsation. The day after admission pus was withdrawn hypodermically 
from the smaller tumor. The tumor over the heart contained air which was 
very evident on manipulation. Aspiration was performed, and, some time 
after, a drainage tube was inserted by Dr. Ashhurst. The woman was removed 
by her friends, but was alive a year after the operation. 

Dr. Janeway, of New York, writes that he has met with one case 
of empyema of the left side, in which the tumor was situated in the 
left second interspace, which pulsated when the patient stood erect, 
but when the patient was lying down air filled the sac. 

These cases, with the thirty-eight collected from literature by 
Comby and Kepler, make a total of forty-two cases. The condition is 
almost invariably met with on the left side. In only three instances, 
those of Kepler, Heyfelder,* and Geigel,^ was the empyema in the 
right side. Kepler thinks there may have been a doubt in Hey- 
felder's case, but the report seems perfectly clear. The tumor 
appeared between the second and third ribs on the right side, and 
pulsated distinctly. It may possibly have been a mediastinal abscess, 

^ Prooeedlngi of the Fblla. Co. Med. Society, vol. iii. p. 85. > Abstract by Kepler, 1. c. 
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as it was close to the pleural margin. Only eight ounces of pus flowed 
out when punctured. 

In the case of Geigel, a man aet. fifty-seven, had in the right mam- 
mary region a prominent projection which pulsated synchronously 
with the heart. The case terminated fatally. Between six and seven 
pounds of pus were found in the pleura. 

Empyema existed in all cases, with the exception of one reported 
by Kepler, from Eichhorst's clinic, in which the fluid was serous. It 
occurred in a boy aet. fourteen, who, fourteen days before his admis- 
sion, had been seized with a severe pain on the right side, and shortly 
afterward great tenderness at the seventh rib. There was dulness at 
the right base, which rapidly increased until it reached the angle of 
the scapula, and within a few days there were signs of efiusion in the 
right thorax. On first examination the right side was enlarged, inter- 
costal spaces prominent. There was active pulsation over the antero- 
lateral region of the right side of the chest reaching as high as the 
third rib, and synchronous with the movements of the heart. The 
apex beat of the heart was 1.5 cm. above the nipple in the left mam- 
mary line. On account of sufibcative symptoms aspiration was per- 
formed and 800 c. cm. of pure serous fluid removed. Pulsation 
ceased after the withdrawal of the fluid. In fourteen days the fluid 
reaccumulated. An exploratory puncture showed it to be pus, and 
the operation for empyema was made. The seventh rib was resected 
and 300 c. cm. of pus removed. 

In only two instances of Kepler's series was pyo-pneumothorax 
present. One reported by F6r6ol,* a man set. twenty-two, had, in July, 
1882, left-sided serous effusion, which was tapped, and he recovered. 
On October 27th there was again a large left side effusion with air. 
The beat was at the right nipple, and about the end of November 
pulsation of the whole left side was noticed, synchronous with the 
heart. It was most marked behind and in the axilla. The aspiration 
of 2| litres of pus abolished the pulsation. In Dillingham's case the 
man had pneumothorax. 

To these cases must be added the one which I here report, and the 
cases of Henry and Janeway, in both of which there was evidently 
air in the pleura. 

1 Quoted by Kepler. 
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Two groups of cases may be recognized : 1, the intra-pleural pul- 
sating pleurisy ; 2, the pulsating empyema necessitatis, in which there 
is an external pulsating tumor. The latter condition, the most 
common, occurred in twenty-five of the forty- two cases, probably also 
in a larger proportion, as there are several reports with very scanty 
details. The external tumor is usually single, but in five cases there 
were two tumors, and in one, Dr. Henry's case, three. The perfora- 
tion of the pleura usually occurs in the anterior aspect of the chest, 
from the second to the sixth rib, sometimes close to the sternum. In 
three cases the tumor appeared posteriorly — at the spine, at the angle 
of the scapula, and in the lumbar region. In the intra-pleural cases 
the pulsation is usually in the antero-lateral region of the afiected side, 
and may be evident on palpation only, or, as in the case here reported, 
it may be visible even at a distance. 

Pulsating pleurisy occasionally occurs in cases in which the fluid 
has existed for some time, but that it may occur in acute cases, even 
with a serous exudation, is illustrated by Kepler's patient. In Ross's 
ease and in mine the condition was also acute. 

Various explanations of the phenomenon have been offered. Dr. 
Broadbent^ suggests that it occurs when adhesions exist between the 
layers of the pericardium and between the pericardium and the chest 
wall. But that this cannot hold good in all cases is shown by reports 
of post-mortems in which such adhesions were not present. Traube 
regarded destruction of the costal pleura, and marked paresis of the 
intercostal muscles as the conditions which rendered pleurisy possible. 
In the case which I have reported, there was persistent tenderness of 
the thoracic walls, suggestive, to say the least, of involvement in an 
unusual degree of the parietal structures, but there was no oedema or 
special protuberance of the spaces, and the condition came on too 
early to have been due to destructive changes in the pleura. It was 
probably due to extreme distention of the side. Bouveret, in his 
recent monograph on empyema,^ holds that the pulsation is met with 
whenever the resistance of the thoracic wall is greatly reduced, as in 
the way Traube suggests, or when the resistance on the part of the 
diaphragm is heightened, as by the deposition of a thick layer of 
fibrin. The fact that the abstraction of a very small quantity of fluid 

1 Lftncet, 1884. s Traits de rempyeme, par L. BoQTeret, Parii, 1888. 
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will at once abolish the pulsation, indicates that a certain degree of 
pressure is a necessary condition. Combj thinks that the pulsation 
only occurs when the lung is compressed and adherent to the peri- 
cardium, so that the heart movements are communicated through it 
to the pleural fluid, and so to the chest wall. Fereol makes a som^ 
what similar suggestion, holding that in every instance the condition 
is one of pneumothorax, in which air forms an elastic cushion between 
the pericardium and the fluid through which the pulsations of the 
heart are directly transmitted to the chest wall. 

The cases have been mistaken for aneurism, and the situation in 
which the pulsating empyema necessitatis usually develops renders 
the error very pardonable. The doubt can readily be solved with a 
fine hypodermic needle. 

The prognosis in pulsating pleurisy is not very favorable. Of the 
thirty-eight cases in Kepler's series, seventeen died. But we must 
remember that most of these cases occurred before the days of safe 
and frequent operations upon the chest wall. 

Complete evacuation of the fluid with free and permanent drainage 
meets the indications for treatment. 



ANTISEPTIC MEDICATION. 

By FEEDEEI.CK P. HENRY, M.D., 

PHT8ICIAM TO TUK XPI8C0PAL AND PHILADELPHIA HOSPITALS. 



My purpose in bringing the subject of antiseptic medication before 
this Association is not so much to make an elaborate report on the 
existing knowledge concerning it, the principles on which it is based, 
the results it has accomplished, and my own experience of its applica- 
tion, as to elicit a general expression of opinion upon what appears to 
me the foremost therapeutic question of the day. 

The great principle of antisepsis is of general application in the 
treatment of disease. It is not limited to the domain of surgery, 
although to surgeons is due and gratefully accorded the merit of 
having shown the dangers due to absorption of products of fermentation 
and putrefaction and the means of avoiding them. The revolution 
thus brought about has been witnessed by every member of this Asso- 
ciation. It is an accomplished fact and, at the present time, the 
applications of antisepsis in this field are so perfect, so precise, that 
surgery, in some of its departments, may almost be ranked among the 
exact sciences. 

Antisepsis, in surgery, consists in preventing the absorption of 
toxic substances from a pathological surface. This is true also to a 
certain extent in medicine, although here, in many instances, the sur- 
face from which absorption takes place is physiological. The differ- 
ence between antiseptic medicine and antiseptic surgery is one of 
degree rather than of kind. In the former the antiseptic agent is 
directly applied to the absorbent surface ; in the latter it can, in most 
instances, only exert its action afler having run the gauntlet of the 
greater portion of the intestine, or even after it has been absorbed 
and excreted. The problem in the latter case is much the more diflS- 
cult of the two, but it is one which, as I propose to show, is in the 
course of successful solution. 
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Lavage. 



A well-defined line can be drawn between gastric and intestinal 
antisepsis for the reason that in the former we have one remedial 
measure 'par excellence to which all others are subordinate. I refer 
to lavage, and it is an interesting fact that Dujardin-Beaumetz, who 
opposed this method of treatment when first introduced by Kussmaul 
in 1867, is now one of its most ardent advocates. He believes it to be 
indicated whenever the stomach is dilated, no matter what may be the 
cause of the dilatation. The operation, which may be compared to 
catheterism for the relief of a distended bladder, is not to be performed 
without certain precautions. In the first place, it should not be per- 
formed too frequently. Once in twenty-four hours is often enough. 
Secondly, the water employed should be at, or near, the temperature 
of the body. Thirdly, in order not to interfere with the digestion of 
which the stomach may be capable, it should be performed during a 
period of abstinence from food, e. ^., early in the morning. These 
precautions are by no means founded on theory alone. If lavage is 
repeated too often, it not only fatigues the patient, but may lead to 
grave accidents. For example, in a case reported by Dujardin-Beau- 
metz to the Soc. M6d, des Hopitauxj October 26, 1883, the patient 
experienced great relief from the treatment and having learned to 
wash out his stomach for himself, acquired the habit of doing so 
several times a day. This abuse of the method gave rise to muscular 
contractions which, beginning in the upper extremity, soon became 
general, and the man died with all the symptoms of tetanus. Lavage 
has been most often employed in the treatment of dilatation from 
pyloric stenosis, and certainly with most satisfactory results. The 
painful distention of the stomach, the nausea, regurgitations, and 
vomitings are, in most cases, allayed by this simple means. 

There is another form of gastric disorder often overlooked and only 
recently clearly differentiated, in which lavage is of most signal ser- 
vice, viz., that in which the gastric juice, instead of being secreted 
only when there is food in the stomach, is poured out when the viscus 
is entirely empty. This condition of hypersecretion must not be 
confounded with hyperacidity. The latter consists in a too liberal 
response to a physiological summons, while the former is gratuitous. 
First described by Reichmann in 1882, cases have since been reported 
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by Sahli, Schiitz, von den Velden, and especially by Riegel, who, in 
the course of eighteen months, observed twenty-nine cases. Accord- 
ing to the latter, lavage should be practised in cases of hypersecre- 
tion just before the principal meal and in no other affection is it 
attended with greater benefit. 

For washing out the stomach simple water is sufiScient, but when 
the viscus is emptied it may be finally cleansed with an antiseptic 
solution, such as salicylic acid three-fifths per mille, or borax two- 
fourths per cent. These harmless substances are quite efficacious, 
although benzoic acid, naphthalin, potassium permanganate, and 
resorcin are recommended. The latter substance is unsafe, except in 
very weak solution. Escherich^ reports a case of poisoning from 
lavage with a one per cent, solution of resorcin. The patient was a 
woman, set. thirty-five, who, after lavage, became restless and cyanotic 
and soon lost consciousness. Clonic and tonic spasms then set in, the 
latter affecting particularly the masseters and the respiratory muscles. 
There were trismus and prolonged spasm of the glottis with stoppage 
of respiration, during which the face was extremely livid and cold 
drops of sweat stood upon the forehead. After life had been main- 
tained for about two hours by continued artificial respiration, natural 
breathing and consciousness returned, but the action of the heart now 
became weaker and it was only by the most energetic measures that 
life was saved. For hours the patient lay in a stupid, drunken-like 
(" rauschartig ") condition. 

Intestinal Antisepsis. 

The principal field of antiseptic medicine is the intestine, and this 
fact, which is one of increasing importance, has been recognized ever 
since Selmi, in 1872, discovered in the products of putrefaction, and 
even in fresh vegetable .tissues, certain substances closely resembling 
the vegetable alkaloids to which he gave the name of ptomaines. 

It is, however, justly claimed, that Semmola, who twenty years ago 
administered the alkaline and earthy sulphites with the object of 
destroying certain supposititious substances of a toxic and pyrogenic 
nature, was the first to institute a treatment based upon the idea of 
intestinal antisepsis. 

• 

1 Gentralblatt fllr Baktoriologie und ParaBitenkunde, Bd. ii., No. 21. 
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At the present day it is very generally held that many forms of 
diarrhoea are due to irritation by substances which have escaped the 
powerful antiseptic action of the bile and gastric juice, while it is 
believed by some that many of the grave nervous symptoms of the 
continued fevers, the so-called typhoid symptoms, are due to the 
absorption of similar products. 

The therapeutic problem is to administer such substances as will 
supplement the defective action of nature's antiseptic secretions, a 
problem which, as I have already stated, is in the course of successful 
solution. It is not my intention in this paper to enumerate the many 
substances that have been used to fulfil this indication, but merely to 
give some details concerning the few of which I have had some ex- 
perience. 

Naphthalin. — This substance was first employed by Rossbach in 
1884 as an intestinal antiseptic. He obtained excellent results from it 
in the treatment of chronic intestinal catarrh, either with or without 
ulceration, and in typhoid fever, in which disease, when early admin- 
istered, he believes it exerts an abortive effect. Thirty-five cases of 
typhoid in Rossbach's medical service at Jena were treated with naph- 
thalin by Gotze, all of which took over seventy grammes in the 
course of their treatment ; many of them over a hundred and fifty 
grammes. The favorable effect of the drug was shown by the num- 
ber of the stools, which averaged from one to three daily. Severe 
diarrhoea, requiring the addition of opium to the treatment, was 
observed in but three cases. The pain in the ileo-caecal region rapidly 
diminished, disappearing, as a rule, on the second day. On account 
of the dark color of the urine produced by the drug, this fluid was 
frequently examined and the albuminuria in this series of cases was 
no more frequent or severe than in cases of typhoid in general. In 
one case in which death was caused by croupous pneumonia there 
were acute nephritis and typhoid ulceration "of the renal pelvis, the 
former being due to the latter. 

Of the 35 cases, 17 (50 per cent.) were so materially shortened in 
their course that the term "abortive" is fairly applied to them, while 
the course of the fever was favorably influenced in the others. Of 
the 35 cases, 3 died, but not, it is claimed, from typhoid. In the 
first, a vulvo-vaginitis extended to the large intestine and bladder, 
which were found in a state of diphtheritic inflammation. Of the 
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other two, the first died of croupous pneumonia of the right upper 
lobe; the second of double broncho-pneumonia and tracheal diph- 
theria. The claim that these deaths were not due to typhoid fever is, 
in mj opinion, preposterous, and, therefore, the mortality, instead of 
being nil, as (jotze would have it, is about 9 per cent. This is small, 
but the cases are too few to warrant any deductions under this head. 
The favorable course pursued by the great majority of Gotze's cases 
would lead one to expect still better results from a more extended use 
of the drug. 

There is a large concourse of testimony to the good effect of naph- 
thalin in chronic intestinal catarrh, the results obtained by Rossbach, 
Pauli, Pribram, Kraemer, Widowitz, and Wilcox having been invaria- 
bly good. An extensive experience with this drug during a recent 
six months' term at the Philadelphia Hospital, enables me to corrobo- 
rate their statements. 

In the St Louis Med. and Surg. Journal for March, 1887, Dr. 
R. W. Wilcox, of New York, gives his experience with this drug in 
the treatment of thirty-two cases of diarrhoea, most of them chronic. 
*' All of the cases were relieved in periods of from one week to two 
months ; generally about ten days were sufficient for a cure." The 
cases of Wilcox, like my own, were nearly all adults. 

Dr. Josef Widowitz* has employed naphthalin in thirty-three cases 
of intestinal catarrh in children, and concludes that in the so-called 
dyspepsia of children with clay-like stools and vomiting of curds, 
naphthalin is without effect, while in all other forms of intestinal 
catarrh in children it deserves the preference over all other remedies. 
This apparent exception to the beneficial action of the drug is, in 
reality, none, for the condition referred to is gastric or gastro-duodenal 
catarrh. Widowitz administers naphthalin to small children in the 
following formula : 

R.— Naphthalin. pur. . . 0.30-1. 

Mucilag. gummi Arab., 

Aq. chamom aa 40 

Olei menthffl pip. gtt j — M. 

After shaking well give a teaspoonful every two hours. The amount given 
during the day should be from 0.3 to 1 gramme. 

1 Jahrbuch fUr Kinderheilkunde. Bd. zztI. Hefte 3 und 4, 1887. 
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If one may judge from the practice of those who have employed 
this drug, their opinions with reference to its dose are very different. 
For example, the dose employed by Kraemer/ whose success with 
naphthalin has been brilliant, did not exceed one gramme daily. With 
this amount he speedily cured ten cases of intestinal (iatarrh which 
had lasted a year in spite of other treatment. He also succeeded in 
completely expelling the oxyuris vermicularis in cases which had 
resisted all the usual vermicides employed both per os and per clysma. 

On the other hand, Wilcox believes that the most frequent cause 
of failure with this drug is due to the use of too small doses, and 
considers the administration of less than sixty grains daily as a '^need- 
less waste of very good medicine." Accurate dosage is certainly not 
essential to the administration of this drug. It is insoluble, not only 
in water, but in acids and alkalies, so that it reaches the intestines 
unaltered and, in fact, appears, for the most part, unchanged in the 
feces. A minimum part of it is absorbed and appears in the urine 
partly as such and partly as alpha-naphthol. Although the amount 
that passes out with the urine is small, its antiseptic effect is so great 
that, according to Rossbach, the urine of patients who have been 
taking naphthalin may be kept for weeks, and even months, in a warm 
place without losing its acid reaction and without decomposition.' In 
accordance with these facts, the internal employment of naphthalin in 
light chronic cystitis has been attended with excellent results. In 
one or two days the cocci disappear, the pus sediment diminishes, and 
there is marked improvement in the local and general conditions. In 
severe, chronic, incurable cases, temporary improvement is the most 
that can be expected, as in a case of tuberculosis of lungs, bladder, 
and kidneys reported by Rossbach.' 

With reference to certain unpleasant effects that have attended the 
administration of naphthalin, Rossbach states that, with the exception 
of slight burning in the urinary passages lasting only a few days, and 
fugitive pains in the neighborhood of the kidneys, serious symptoms 
due to the drug itself were observed in only 2 out of 150 cases. 
Severe strangury was observed in these 2 cases, both of which were 
tuberculous. One was in the last stage of pulmonary and intestinal 

1 Berlin, kiln. Wochenschrlft, Jan. 18, 1886. 

* EinfluM des innerlichen MaphtballngebrnQches auf die HarnfaainlM. Rotsbaob, Berlin, klin. 
Wocheuschrift, Not. 17, 1884. 
s Loc. cit. 
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tuberculosis ; the other, in whom an inflammation of the prepuce set 
in on the third day of administration of the remedy, bore it well after 
it was suspended and resumed in smaller doses. Evil effects from 
this drug are almost invariably due to the fact that it is impure. A 
case in point is that of a butcher's powerful apprentice, who, after 
the third gramme of naphthalin, suffered from severe strangury. An 
examination of the drug showed that it was impure, being gray 
instead of white. On the day following, the same patient took seven 
grammes of a pure preparation without a bad symptom. 

While large doses of naphthalin are being administered, the urine 
is of a dark, even black, color, but this fact is of no evil significance. 
When administered with ordinary care, the worst that can happen is 
occasional burning pain in the urinary passages, and to refuse, on 
that account, to employ in chronic diarrhoea a remedy which has 
cured many of the most obstinate cases, would be, to quote Rossbach, 
about as sensible as to banish iodine and potassium iodide from thera- 
peutics because now and then they give rise to acute coryza and pal- 
pitation of the heart.^ 

The mode in which naphthalin and other drugs intended to act 
directly on the intestine are prescribed, is by no means unimportant. 
Probably the best method of administration is that recommended by 
Unna. The drug is made into a mass with some fat, such as cocoa 
butter, which melts at the temperature of the body, and each individ- 
ual pill is surrounded with a layer of the same substance. They are 
then coated with a layer of keratin (Hornsubstanz), which is insoluble 
in the acids of the stomach. The keratin is applied to the pills in 
solution in ammonia, but before this it is digested in an artificial 
gastric juice to free it from substances which, but for this process, 
would be dissolved in the stomach. The keratin coating of these pills 
is dissolved by the alkaline fluids of the small intestine and their fat 
is saponified so that the remedy is set free to exert its local action. 
Unna has employed in this manner tannin in intestinal catarrh and 
ext. filicis maris in cases of tapeworm, with good results, and recom- 
mends that astringents and styptics be thus administered, especially 
in intestinal hemorrhage.' Dr. F. Kraemer, of Munich, has em- 
ployed these pills and thinks that by this mode of administration 

1 Berlin, kiln. Wocfaenocbrift, April 6, 1885. 

* For description of these pills see article by Pribram, Wiener mod. Presse, February 1, 1885. 
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many of the unpleasant effects attendant upon the use of naphthalin 
are avoided. 

Probably the most common mode of administering naphthalin is in 
gelatine capsules. It is important, therefore, to remember that gela- 
tine capsules should not be given to a patient who is taking alcohol, 
as they are rendered insoluble by that substance. Tannic acid has 
the same effect. This subject is referred to in an editorial in The 
Southern Practitioner for September, 1886, in the course of which 
the writer mentions the fact of a physician having prescribed tannic 
acid in gelatine capsules. Gelatine capsules are not only insoluble 
in a stomach which contains alcohol, but also in one that is suffering 
from the effects of alcohol. ^'When the stomach is inflamed and 
irritable, following excess in the use of spirits, medicines should not 
be given in capsules (gelatine)." "Neither chloral nor morphia 
should ever be given in this form to inebriates ; it is useless/*^ 

Thymol. — In The Medical News of September 3, 1887, I pub- 
lished my experience with thymol in the treatment of twelve cases of 
typhoid fever. My attention was first called to this drug by Martini's 
elaborate article in the Annali Universali di Medicina e Chirurgia,* 
February, 1887, and I was induced to publish my observations with 
it, not only because they were corroborative of Martini's statements, 
but also because they were confirmed by my colleague, who succeeded 
me at the Episcopal Hospital and who continued to employ the drug. 
Since that time I have used thymol in eight additional cases of typhoid 
fever and in a large number of cases of diarrhoea, acute and chronic. 
With reference to the former I have only to quote from my article in 
The Medical News : " The favorable effect of the drug was evinced 
by a steady descent of the temperature, by a gradual diminution in 
the daily number of stools, by the absence of mental excitement, and, 
most conspicuously, by the clean, moist tongue presented in every 
instance." In the series of twenty cases there has been one death 
which was caused by one of the rarest events in the course of typhoid 
fever — rupture of the spleen. 

That thymol when taken per os exerts an antiseptic action upon 
the intestinal contents, is proved beyond doubt by the fact that dur- 
ing its administration phenol disappears from the urine. "This sub- 

^ Medical Record, January 15, 1887. 

3 Deirelllcacia del timolo nella dUiDfezione Intestin&Ie. 
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stance, one of the most constant products of intestinal putrefaction, 
is eliminated,' for the most part, by the urine, where it is found even 
in health, and experimental therapeutists regards its amount in that 
fluid as a test of the effect of an intestinal antiseptic.''^ 

The symptoms known as ^'typhoid" are common to a number of 
diseases and their distinct amelioration afler the administration of an 
intestinal antiseptic is strong evidence in favor of the view tBat they 
are largely due to poisoning from absorption of products of intestinal 
putrefaction. On account of its great insolubility, a property upon 
which its value as an intestinal antiseptic largely depends, thymol 
must be prescribed in pill or capsule. One of the best excipients for 
thymol is medicinal soap. As to the dose, my practice has been to 
give from 30 to 40 grains in twenty-four hours — two iij grain pills 
every three or four hours, although much larger quantities may be 
given with perfect safety and, perhaps, with still better results. I 
have given thymol to all the cases of diarrhoea, acute and chronic, 
under my care during a six months' service at the Philadelphia Hos- 
pital, and, excepting a few cases of intestinal tuberculosis, with invari- 
ably good results. I regret that I cannot obtain the number of these 
eases in time for publication. To those familiar with the hospital in 
question, it is scarcely necessary to say that my opportunities for 
testing the drug were great. 

Mercury. — As I have no present intention of writing a treatise 
on antiseptic medicine, I will neither refer to the various modes of 
administering mercury nor discuss the question how far its beneficial 
effect, in general, may be of an antiseptic nature, but will simply give 
my experience of its employment in the treatment of erysipelas. 

The evidence that erysipelas is a local disease due to a microorgan- 
ism is overwhelming, but, if I may judge from a recent discussion in 
a Philadelphia medical society, it has not yet come to the knowledge 
of some of the most prominent members of our profession. I will, 
therefore, briefly recapitulate the result of an investigation of the sub- 
ject. 

It has been thoroughly demonstrated by Fehleisen and others that 
erysipelas is caused by the presence of a living organism, micrococ- 
cus, in the lymphatic vessels of the skin. This organism, which is 

1 Editorial in The Medical Newi on Intestinal Antisepsis, June 11, 1887. 
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usually observed in the form of chains or strings of beads, and is, 
therefore, known as a streptococcus, has been isolated by successive 
cultures and inoculated into rabbits with the result of giving them an 
attack of erysipelas. The animals inoculated were nine in number, 
and of the nine, eight had a well-marked attack of the disease, start- 
ing from the tip of the ear in which the inoculation was made. The 
period of incubation — i. e., the time between the inoculation and the 
first signs of inflammation, varied between thirty-six and forty-eight 
hours. Denuc6, a French observer, has repeated these experiments 
upon six animals, five rabbits and one dog, with positive results in 
every case. Such evidence would be accepted by most individuals as 
sufficient to prove the dependence of erysipelas upon a microorgan- 
ism; but Fehleisen has gone a step further, and inoculated seven 
human beings. He did this on the ground that it was not only for 
the benefit of science, but for that of the individuals themselves, 
although it does not appear that they were consulted on this point. 
It has long been observed that chronic eczematous affections, glandu- 
lar swellings, lupus, and multiple sarcomatous tumors have disappeared 
after an attack of erysipelas, and it was upon individuals afilicted with 
such disease that the experiments were made. All but one of these 
experiments were successful from the standpoint of experimental 
pathology, but the therapeutic results hardly warrant the addition of 
the streptocococcus of Fehleisen to the Pharmacopoeia. In fact, a 
woman forty years of age, with scirrhus of the breast, who was inoc- 
ulated with erysipelas by Janicke and Neisser,^ died four days after 
the operation. It was a satisfaction to these experimenters to observe 
at the autopsy that the micrococci artificially introduced had pene- 
trated the cancer cells and destroyed them in large numbers. The 
remedy, however, if such it can be called, was undoubtedly more 
maliornant than the cancer itself. 

The above facts are quite sufficient to prove that erysipelas is a 
local parasitic disease, and to justify a local germicidal method of 
treatment. A treatment based on these views of the nature of ery- 
sipelas was first recommended by Hueter. It consisted in the subcu- 
taneous injection of a two per cent, solution of carbolic acid, mani- 
festly with the object of destroying the parasite. Its success was not 

1 C«ntralblatt fUr Chirurgle, 1884, p. 401. 
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Striking, and an attempt to improve it was, therefore, made by Dr. 
Kiihnast, of Freiburg, who concluded from a study of three cases 
that multiple scarification and the application, with rubbing, of a five 
per cent, solution of carbolic acid, were the best treatment yet devised. 
This may be true ; but, if so, there are numerous exceptions to the ' 
rule. In the first place, this method cannot be applied to that part 
of the body — the face — which is the most common site of erysipelas, 
on account of the danger of subsequent scarring. Secondly, it is so « 
painful that the operation must be performed under ether. Finally, 
in the case of children and weakly individuals its upholder recom- 
mends that boric or salicylic acid be substituted for carbolic. Surely 
the objections to this treatment are so great that it can never come 
into general use. 

Thinking that the want of success attendant upon the subcutaneous 
injection of carbolic acid might be due to the inherent inefiicacy of 
that drug, I have lately been treating erysipelas with hypodermatic 
injections of the bicyanide of mercury. My reason for employing 
this salt in preference to corrosive sublimate is that the former is com- 
patible with cocaine while the latter is not. A hypodermatic injection 
of corrosive sublimate is so painful that few will consent to its repeti- 
tion, while the bicyanide, as I have employed it, is comparatively 
painless. The following formula is the one I am accustomed to use : 

R. — Hydrarg. bicyanid grs. ij. 

Cocain. hydrochlorat grs. iv. 

AqusB destillat. . ^ss, — M. 

Fifteen minimB to be injected beneath the skin. 

• 

I have made about two hundred injections of this mixture in cases 
of syphilis and erysipelas, always using the dose 'above mentioned, 
and have never seen any untoward constitutional symptoms from it, 
beyond a momentary faintness which I attributed to the cocaine. 
Several of the patients were delicate women. 

I have treated ten cases of erysipelas capitis^ with injections of the 
bicyanide, and without entering into details I may state that when 
the disease is beginning, for example, at the side of the nose and ex- 
tending toward one or both cheeks, this treatment tends to abort it. 

' My tbankj are due to Dn. Atlee and Dercum for their aiaittance in carrying oat thia treatment. 



850 HENRY, 

It is of great importance that the injection be made, not into the in- 
flamed patch, but a little beyond its border. 

Erysipelas, from a pathological standpoint, consists of two stages. 
During the first there is an accumulation of micrococci in skin which 
is apparently healthy. During the second there is a displacement of 
the micrococci by out-wandered white cells which dispose of the former 
by incorporating them into their substance so that under the micro- 
scope they present a granular aspect. In order, therefore, to abort 
an attack of erysipelas the injection must be made in the apparently 
healthy skin at least one-half inch beyond the advancing border of 
inflammation. I have seen at least three cases of erysipelas which 
were aborted by the treatment above outlined. These, all hospital 
cases, were seen at an early period of the disease, while, in the 
others, it was widespread at the time of admission. I do not consider 
this treatment effectual after the disease has lasted more than forty- 
eight hours. It is a singular fact that in the majority of my cases, 
the injections of the bicyanide gave rise to abscesses. I consider the 
fact singular because the substance injected is a powerful antiseptic, 
and because I have given about one hundred and fifty of the same 
injections to two women with syphilis, without the slightest suppura- 
tion ensuing. In using the injection strict antiseptic precautions were 
employed : among others the needle of the hypodermatic syringe was 
heated in a spirit lamp. 

The following abstract will serve as a sample of those cases treated 
at a comparatively early stage : 

John H. W.^aet. fifty-one years, admitted April 19, 1888, with erysipelas in 
both cheeks, but more extended on left side. The attack began four days 
ago at the site of a recent cicatrix resulting from an injury received about 
four weeks previously. Febrile reaction was slight, the temperature at even- 
ing being 100°. The urine was free from albumin. Fifteen minims of the 
bicyanide solution were injected into each cheek beyond the border of the 
inflammation. 

20th. The cheeks are not so much inflamed and the inflammation has not 
extended. Two injections were given, both on the left side; one in the tem- 
poral region, the other in the neck. 

2l8t The inflammation is gradually subsiding in the cheeks and hcu not 
extended its area. The temperature fell to normal on the 22d, and did not 
subsequently rise above 99^. The man was discharged from hospital on the 
30th of April. 
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In another case, seen when the inflammation had not lasted more 
than twenty-four hours and involved only a small area about the ala 
nasi, one injection effected a cure. 

Certain facts seem to show that the micrococcus of erysipelas de- 
velops most rapidly when the part affected is exposed to the air ; or, 
rather, this is an inference from the effects of a treatment which ex- 
cludes the air from it. For example, Mr. Barwell, of Charing Cross 
Hospital, has treated erysipelas by the application of white lead paint, 
with the result of speedily relieving the pain and reducing the fever ; 
the patient rapidly recovering. W. Otto, of Germany, following the 
suggestion of Barwell, has excluded the air with a. mixture of two 
parts wax, twenty parts of ^'Siccativ,*' and one hundred parts of lin- 
seed oil varnish ('Meinolfirniss "). His cases, five in number, all did 
well, the disease in no case lasting longer than ten days. 

One of the latest remedies proposed for erysipelas is ichthyol,^ 
which is a yellowish-brown oily substance obtained by distilling a 
bituminous matter found in the Tyrol, and composed of the fossilized 
remains of fishes and marine animals. It is used in the form of the 
sodium or ammonium sulph-ichthyolate. Yon Nussbaum claims that 
this substance will abort erysipelas, but it did not do so in the only 
case in which I gave it a thorough trial. The course pursued by this 
case was, however, remarkably favorable. Yon Nussbaum supposes 
that ichthyol alters the tissues in such a manner as to make them an 
unfit medium for the growth of the parasite. It is, however, quite 
as likely that both it and the white paint, as well as the liniment used 
by Otto, act by excluding the air. Whether this be the case or not, 
such measures are probably antiseptic in their action, although inferior 
in this respect to a method such as that I have described and em- 
ployed, which brings the germicide in direct contact with the germ. 

The lack of time and space forbids a further consideration of this 
interesting subject. Otherwise, under the head of intestinal antisep- 
sis, I would have referred to some interesting facts concerning the 
action of cotoin, salol, and bismuth salicylate. 

In conclusion, I will merely refer to certain observations which not 
only show that microorganisms may subserve some useful purpose in 
'the economy, but convey the hint that, by taking advantage of their 

1 See paper t^ Dr. Edward Martin, In Journal American Modlcal Association, 1888. 
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opposing tendencies, we may yet compel them — the germs of fermen- 
tation and putrefaction — to play the role of antiseptics. 

The first set of observations to which I refer are those of Rietsch.^ 
In this investigation cultures of the microorganisms of cholera Asiatica, 
of typhus, and of the staphylococcus aureus in 2.5 per cent, peptone 
solution, were precipitated with alcohol. The precipitate was sepa- 
rated by filtration, washed repeatedly and dried, and the powder thus 
obtained was tested with reference to its power of digesting albumin. 
The result was that neither the tubercle nor the typhus bacilli were 
capable of digesting fibrin, either in alkaline or neutral solution. On 
the other hand, the cholera bacillus and the staphylococcus aureus, 
in neutral solution, digested fibrin and the resulting fluid gave the 
reaction of peptone. In weak alkaline solution the fibrin was also 
attacked, and in neutralizing with HCl a precipitate took place which 
gave the reactions of syntonin and globulin. The digestive capacity 
of these bacteria, thus demonstrated, had already been suspected on 
account of the lique&ction of the gelatine in which they are sometimes 
cultivated. 

The second set of observations are those of Hirschler,* who found 
that in mixtures of albuminoids and carbohydrates, the bacteria which 
first develop are invariably those that decompose the latter. For 
example, in milk, notwithstanding the presence of numerous casein- 
decomposing bacteria, the acid fermentation first sets in. In such 
cases the withdrawal of carbohydrates and the substitution of a purely 
albuminoid diet is indicated. On the other hand, in cases of putre- 
faction of albuminoids, with offensive stools, all proteids are to be 
temporarily withdrawn and carbohydrates substituted. The acid fer- 
mentation of the latter is the result of bacteria which are inimical to 
those causing the horribly offensive stools. These most suggestive 
facts lead directly to the belief that the time is not far distant when 
what we now somewhat vaguely speak of as a well-regulated diet will 
be one selected not exclusively with reference to the nice adjust- 
ment of its proteids and carbohydrates, but also with a view to the 
mutual relations of the minute organisms which subsequently develop 
within it. 

1 Contrlbation k I*6tude des ferments digestlfe s^cr^t^a par lea bact^rles. Journal de Pharmacie at 
de Chimie. 1 Julllet, 1887. 

* Quoted bj Escherich— Bcltr&ge rar ansiaeptlschen Behandlnngsmetbode der Magen-darmkraak- 
heiteu des Saugllngsalters. Jahrbuch fUr Kinderheilkunde, Bd. xxtU. Hefle 1 und 2, 1887. 
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Before discussing the general therapeutics of phthisis, it appears 
necessary to give a clear definition of the disease and its tendencies. 
As I find that the limits of one paper will not allow more than the 
consideration of the disease, I must leave the question of the remedies 
for another occasion. The following, therefore, is an endeavor to 
trace out the chief causes, both within and without the body, which 
admit of the lodgement of the bacillus in living tissue and which favor 
or retard its growth when there. 

The discovery of Koch has established the unity of all forms of 
pulmonary tuberculosis as regards its exciting cause. To explain the 
reasons for the many-sided aspects of the disease, both clinically and 
pathologically, as well as the variation in the individual characteristics 
of its victims, so as to formulate a working scheme whereby treatment 
can be more rationally applied, would appear to be the task now lying 
ready for clinicians. The following must be accepted, not as finite in 
definition or conclusion, but as suggesting the main lines on which 
work is needed. 

The conclusions forced upon us by recent pathological research are 
briefly aa follows : 

The varied forms of chronic wasting of lung tissue, with their con- 
sequent general tabes, which we group under the title of Phthisis 
Pulmonalis, are, excepting non-tubercular fibrosis, always associated 
with tuberculosis. 

The bacillus tuberculosis is the invariable exciting cause of tuber- 
cle. Experiment points to the conclusion that a lesion of the mucous 
or cutaneous surface is usually necessary to effect the lodgement of the 

bacillus in the body, though there is evidence to show that a lesion is 

23 
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not an absolute essential to inoculation, as tuberculosis is possibly 
conveyed through the process of both impregnation and digestion. 

Certain unknown conditions of the tissues or disturbances of the 
functions of the body are necessarily present to enable the bacillus to 
establish the disease. 

Admitting that the baeillus is the seed without which the disease 
cannot exist, we know that this seed will only grow when the soil is 
in a suitable condition to propagate it. What the actual essentials of 
this condition are, we do not know. But there are certain general 
antecedent circumstances which appear to exercise powerful determin- 
ing influences in procuring this condition of the soil or tissue. 

In the first place, a certain physique, generally, but not always, 
inherited, which we term the strumous or the tuberculous diathesis, is 
the most frequent, though it is not by any means an essential factor 
in the problem, as we often see men of apparently perfect physique 
and of a healthy, long-lived ancestry stricken with the disease. 

A second common antecedent circumstance is a catarrh or inflam- 
mation of some portion of the respiratory tract, or continued breathing 
of some irritating substance, as in the business of knife-grinding, etc, 

A third is a long-continued dyspepsia, with its consequent malnu- 
trition. 

A fourth, the continued breathing of a vitiated atmosphere. 

A fifth, depression of the nervous system, notably through the mind, 
as by grief and business worry. 

A sixth, through a general depression of the vital forces, as by 
fevers, injuries, poisons, etc. 

In some cases of phthisis several of these antecedent circumstances 
have been present, but in some few the most careful inquiry fails to 
establish the existence of any of them. 

The evidence of contagion being the sole cause, without, the presence 
of one or more of the circumstances just detailed, is very slight, as 
shown by the reports from consumptive hospitals and sanitaria. In 
the cases of supposed contagion from near relatives and friends, the 
question is always complicated by the accompanying conditions of 
mental and nervous depression, vitiated air, or general depression of 
the vital forces from insufiicient food and sleep, or over-work. 

There are necessary to establish tuberculosis in the body, three 
factors: The seed — that is, the bacillus; the sowing — that is, the 
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inoculation ; and the soil — that is, the tissue in a certain condition of 
receptivity. From these comes the crop — that is, the disease. 

First, as regards the seed, it is fair to assume that we are almost 
constantly exposed to it, and the fact of the disease occasionally arising 
in climates within a supposed zone immunity, shows that it may prob- 
ably be encountered in any part of the earth's surface. In experi- 
ments made, however, the number of the bacilli appear to influence 
the chances of inoculation, and therefore the relative purity of the air 
is of importance. 

As regards the vitality of the bacillus, it is shown that moisture 
increases, and dryness decreases it; that a certain degree of tempera- 
ture and a certain strength of germicide are needed to cause its death ; 
and neither can be applied to effect this while the bacillus is in the 
living body without also destroying the tissue it inhabits. 

In respect to the sowing, or inoculation. Direct inoculations with 
bacillary material, both those intentional upon animals and those 
accidental upon man, show always more or less local development of 
tuberculosis around the point of inoculation, and in certain cases 
secondary development therefrom, generally in the pulmonary and in- 
testinal systems, and in these, if not interfered with, a certain number 
develop the symptoms of phthisis and die in consequence. The 
evidence shows the special aflinity of the bacillus wherever introduced 
toward the pulmonary tissues, and also that direct absorption by the 
membranes of the respiratory tract, of bacilli from inspired air, is the 
commonest origin of phthisis. The fact that many animals forced to 
breathe bacillary air escape infection points to the conclusion that a 
lesion of the membrane is generally, if not always, needed. 

Evidence tends to show that inoculation may occur from the eating 
of bacillary-infected meat and milk, but the fact that tuberculosis is 
known to be so common a disease among cattle, and the relatively 
small proportion of the human beings who eat beef and drink milk, 
who contract tuberculosis, would suggest that here also that in most, 
if not all, a local lesion is necessary to procure inoculation. 

Let us briefly consider the conditions necessary to allow of secondary 
development from the primary lesion. It has been observed both in 
man and animals that tuberculosis is sometimes limited to the imme- 
diate neighborhood of the point of inoculation, there being always 
exhibited a transient local inflammation. Dissection of the part in 
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such cases indicates that the circulation reacting to the irritation of 
the foreign substance introduced, has thrown out walls of defensive 
lymph around the intruder and sealed the channels for absorption into 
the lymphatic or sanguineous system. 

The influence of environment upon this conservative reaction of the 
body invaded by the bacillus is shown in various ways, most directly 
by Trudeau's experiments. Though . all insanitary environments 
evidently tend to increase the chances of secondary infection, yet as 
the pulmonary tissues are the natural selective point of the bacillus, 
80 we find those affecting respiration are most potent. 

This is brought about by both direct and indirect contamination of 
the air used by the infected being. Direct, by impregnation of the 
air by foreign gases of an injurious character, and indirect, by not 
changing the air sufficiently often to prevent reinspiration of air 
previously expired. 

There is a further method of indirect contamination of the air by 
the individual failing to take in sufficient air at each inspiration to 
procure a complete exchange of oxygen for carbonic acid, etc. Thus, 
although the air brought to the individual may be free from personal 
and foreign contaminations, yet unless his chest expansion is sufficient 
to bring about an equal exchange of oxygen for carbonic acid, etc., 
he will be the subject of autogenetic air contamination. 

Chest expansion being increased or diminished by exercise ; we see, 
although admitting the microbic origin of phthisis, how the purity of 
the atmospheric air, the frequent change of the air of the neighbor- 
hood by wind, or the dwelling by ventilation, and the frequent and 
sufficient depth of respiration through exercise, determine its inception 
or its progress. Therefore, the three external safeguards against 
the lodgement of the bacillus in the respiratory tract, are pure air, 
good ventilation, and a full and regular performance of the act of 
respiration. 

To pass from the method of inoculation and the conditions influ- 
encing it, to the soil or tissue. As has been said, research points to 
the conclusion that in most, if not in all cases of absorption of bacillary 
matter, there is probably some abrasion of the surface, and this, no 
doubt, explains why the history of phthisis so often discloses the fSetct 
of a catarrh, or inflammation, in the course of the respiratory tract, 
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or a catarrh, inflammation, or dyspepsia of the alimentary canal, as 
a precedent condition to an attack* of phthisis. 

Granted a lodgement of the bacillus within the body, what prevents 
and what favors its growth in situ and its transference to other parts 
of the system? In the first place, we know that normal, healthy 
tissue resents the intrusion of any foreign substance, and either 
extrudes it by ulceration or builds a Chinese wall around it, of which 
fibrous tissue is the chief component. This is shown in certain experi- 
ments by inoculation, and may be inferred from the fact of inert tuber- 
culous masses being found in the lungs of persons whose history does 
not reveal any record of phthisis. Therefore, it follows that not only 
are all means which promote a healthy condition of the tissues a pre- 
ventative against phthisis, but also a powerful means of arresting its 
progress locally and stopping its transference to other parts of the 
system after its establishment. 

The part that heredity plays in promoting the disease is quite 
uncertain, but it is fair to assume that direct transmission is rare, but 
that the inheritance of certain peculiarities or defects in the organism 
either general or local, leave the inheritor less able to defend himself 
against the progress of an established tuberculosis. Possibly there 
are peculiarities of primary cell-form and cell-life, and probably there 
are special peculiarities of the lymphatic system, both of structure 
and function, the phenomena of struma particularly pointing to this. 
Knowing, as we do, the common connection of tuberculosis and 
chronic local congestions, and also of the tendency to, what the Ger- 
mans call, increased venosity, it is not surprising if the inheritance 
of a lymphatic temperament should give a special predisposition to 
phthisis. 

The grouping of individual peculiarities under the name of tem- 
perament is founded upon the reaction of the nervous or circulatory 
systems of the individual, to a stimulus, being exaggerated or defective. 
This applies to both mental and bodily phenomena. This reaction in 
the absolutely normal man is equal in force and continuance to the 
cause. In the abnormal man, the reaction is either in excessive or 
deficient proportion to the cause. As most of us are more or less 
abnormal, at least in having marked tendencies in one or another 
direction, we may most of us be said to be possessed of one of the tem- 
peraments to be described. 
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1. The nervous temperament, in which the reaction to a stimulus 
applied to the nervous system '19 excessive. The American an 
example. 

2. The phlegmatic temperament, in which the reaction to a stimulus 
applied to the nervous system is deficient. The Dutchman an 
example. 

3. The sanguineous temperament, in which the reaction to a stimu- 
lus applied to the circulatory system is excessive. The plethoric 
person — John Bull an example. 

4. The lymphatic temperament, in which the reaction to a stimulus 
applied to the circulatory system is deficient. The anaemic person — 
half-breeds often an example. 

It will be found that all varieties of temperaments fall within these 
definitions, though doubtless subdivisions could easily be made, and 
the special influence of particular organs considered. 

As each individual has both a nervous and a circulatory system, 
the real temperaments as they exist, are mixed, and may be named 
as follows : 

a. The nervo-sanguineous, which, representing both systems acting 
with force and energy, is the normal temperament in exaggeration. 

b. The phlegmo-sanguineous, in which the nervous reaction is 
deficient, while the circulatory is forcible. 

(?. The nervo-lymphatic, in which the nervous reaction is in excess, 
the circulatory feeble. 

d. The phlegmo-lymphatic, in which the reaction, both nervous and 
circulatory, is feeble and slow. 

Tuberculosis being primarily a microbic disease, of course explains 
why a consumptive may have any one of these four mixed tempera- 
ments. But when we consider how a tendency to chronic congestion 
and increased venosity of the pulmonary tissue would favor the growth 
of the bacilli when once established, and how the feebleness of the 
circulation would make the defence by firm plastic exudation or rapid 
removal very slow and imperfect, we can understand why the bulk of 
consumptives are of the lymphatic temperament, that the phlegmatic 
also, because of their delay, so to speak, in hastening to the defence, 
should be more open to phthisis than the nervous, is also apparent. 

I believe that clinical statistics, if taken, would establish the follow- 
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ing' alleged facts, and that most physicians' impressions will now 
confirm them, viz., that : 

The phlegmo-lymphatic temperament is most common among con- 
sumptives, and in it the disease most tends to a chronic form. 

The nervo-lymphatic being next in frequency, and also in chron- 
icity. 

The phlegmo-sanguineous being much less often attacked, and 
shorter in course toward death or recovery. 

The nervo-sanguineous being by far the least often attacked, and 
much the shortest in course toward death or recovery. 

In considering the relations between mortality and temperaments in 
phthisis, it appears proper to group them under two classes, viz. : those 
which exist under circumstances favorable to recovery, and those 
placed under conditions opposed to it. 

Taking the first class, I believe it would be found that the per- 
centage of recoveries is higher in the following order : first, the nervo- 
sanguineous ; second, the phlegmo-sanguineous ; third, nervo-lymph- 
atic ; and, fourth, the phlegmo-lymphatic. 

In the second class — that is, in those placed under circumstances 
opposed to recovery — the percentage of recoveries would be in an 
exactly reverse order ; in short, that, as individuals, the anaemic and 
phlegmatic are in the order named most susceptible to phthisis, and in 
them it most tends to a chronic form, and that the plethoric and 
nervous are in the order named least susceptible to the disease, and 
most prone to a rapid recovery or death. 

In short, that under circumstances tending to aggravate the disease 
once established, the mortality is higher and the course more rapid in 
the nervous and plethoric than in the anaemic and phlegmatic, and 
under circumstances tending to mitigate the malady, the mortality is 
higher and the course longer in the aneemic and phlegmatic than in 
the plethoric and nervous. If these statements be true, they could be 
accounted for by the excessive irritation locally developed by phthisis 
in the nervous person, and the increased congestion caused in the 
sanguineous person, leading to rapid inflammatory changes which 
would furnish an especially favorable pabulum for bacilli. 

Having thus endeavored to suggest a rational basis on which to 
consider the influence of the temperament upon the course and treat- 
ment of phthisis, let us refer to its practical application. Sometimes, 
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though rarely, the other features in the case mask the temperament, 
or it is so slightly marked in the individual that it cannot be deter- 
mined. And often the influence of the disease is such as, tempora- 
rily, at least, to cause the sanguineous to resemble the lymphatic, and 
the phlegmatic the nervous, or vice versa. Therefore, often the tem- 
perament, for a time at least, is not one of the factors necessary to 
consider in treatment. In many cases, however, it is important, 
especially in the matter of climate and exercise, and also in no small 
degree in drugs, and very particularly in the use of alcohol. 

Leaving these general physiological idiosyncrasies of the soil upon 
which phthisis is established, let us turn for a moment to general 
pathological diatheses. Under these we find of special importance, 
as influencing the therapeutics, the rheumatic, and the gouty, and 
perhaps the bilious, meaning thereby those with a constitutionally 
torpid hepatic circulation. These points undoubtedly should oft^n 
influence the choice of climate and of medicine. The tendencies of 
systems saturated by poisons, especially syphilis and malaria, also need 
special consideration. 

Dismissing now the discussion of what may be termed the general 
aspects of the country to which the bacillus is a visitor, let us turn to 
the local conditions of the soil upon which he first implants himself, 
and where his best energies are usually expended. That is, let us 
consider, in a general way, the respiratory tract in phthisis, first its 
antecedent, and then accompanying and consequent conditions. 

In looking over the records of chest capacity, conformation, and 
development, among a number of consumptives, at the onset of the 
disease, it will be found that though a large proportion of them exhibit 
deviations from the healthy type, yet there are many in whom there 
is none of any importance, and not a few who possess an unusually 
fine physique and ftiU chest expansion, so that here is a factor influ- 
encing the decision in using chest expansion as a therapeutic agent, 
either by altitude or exercise. In viewing this branch of the subject 
there is, of course, to be considered, not only what are the struc- 
tural conditions, but how far the chest capacity and expansion have 
been affected by disease, as by pneumonia or pleurisy, or the expansion 
by neglect of exercise. 

Proceeding to the condition of the respiratory tract, the state of the 
upper air-passages is of importance. That many of the affections, 
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catarrhal and otherwise, of these passages predispose the sufferer from 
them to pulmonary phthisis, appears probable, though in what way 
they do so is dubious, and it may only be that there is a similar dis- 
order of the mucous membrane lower down. However, clinical obser- 
vation is convincing of the marked improvement in the pulmonary 
symptoms often following the successful treatment of irritating or 
destructive affections of the upper portions of the respiratory tracts 
and the advisability of always attempting their relief. 

The propriety of early attention to any laryngeal affection is especi- 
ally obvious, by reason of the peculiar susceptibility of laryngeal 
tissues to become the seat of a tubercle. Both precedent and accom- 
panying bronchial catarrhs, on account of reflex irritation from 
coughing, also because of the danger of primary or secondary develop- 
ment of tubercle, require treatment. Here, as in the larynx, certain 
inhalations are of great value. 

Accepting these views as correct, let us define pulmonary tuber- 
culosis in outline. It is a disease of the lungs and their appendages, 
which, if unchecked, results in obstruction of the function and destruc- 
tion of the tissue of these organs, with consequent general tabes and 
more or less septicemia: the invariably exciting cause being a 
microbe, the bacillus tuberculosis, which, after lodging in the tissues, 
produces around it a substance called tubercle, which is varied in 
form and substance by certain local conditions of the tissues and 
certain diatheses of the individual attacked. That the form of the 
disease is primarily determined by the manner and degree of resist- 
ance or acceptance manifested by the tissue invaded, as well as by 
its structural peculiarities. That the differences in the manner of 
resistance can be explained on the same lines as have been tempera- 
ments. 

When the individual attacked has a naturally vigorous, nervous, and 
circulatory system, his tissues check the spreading of the parasites by 
surrounding them with inflammatory exudation and warns the system 
of its danger by general nervous irritation. The pneumonic or in- 
flammatory form. 

When the nervous system is defective and the circulatory vigorous, 
the resistance is less violent, though effective. The congestive form. 

When the circulatory system is imperfect and the lymphatic un- 
usually developed, there is little resistance offered to the ingress of the 
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microbes, as they are scattered more or less freely by the lymph 
vessels ; and if the nervous system is vigorous, this proceeding results 
in fever and systemic disturbanoe. The acute tubercular or infective 
form. 

When both the sanguineous and nervous systems are feeble, the 
scattering of the bacilli and consequent tuberculosis goes on without 
much fever or general systemic irritation. The chronic tubercular or 
infective form. 

When a bronchitis, a pneumonia, or a pleurisy precedes the bacillajry 
invasion, the local conditions are modified by them as well as by the 
diathesis or temperament of the individual attacked. 

Fibrosis of the lung may ensue as a change occurring in chronic 
pneumonia, without previous tuberculosis, the case being one of 
chronic non-tubercular phthisis, which may again later become tuber- 
culous. Fibrosis more commonly follows tuberculosis, which it de- 
stroys. It is never a primary disease. It may be both preceded and 
succeeded by tuberculosis. 

The result of infiltration in all forms of tuberculosis is more or less 
inflammation around the tubercles. 

In the pneumonic form there is marked pneumonic consolidation en 
masse, generally limited to a defined area. 

In the congestive form occur the same signs in a modified degree. 

In the acute infective variety, the tubercles are widely scattered, 
causing at first more or less inflammation immediately surrounding 
the tubercles, with free lung between, and soon setting up bronchitis 
in the radicles of the bronchial tubes. This eruption of tubercles, 
which is at first discrete, tends to become confluent in parts in which 
the immediate signs then resemble those of the pneumonic form ; 
though the evidence of isolated tubercles and the acuteness of the case 
would demonstrate the form of disease. 

In the chronic infective form, the tubercles are less widely scattered, 
though at first giving evidence of intervening healthy lung tissue; 
later there is an increased eruption of tubercle, with its accompanying 
local inflauimation in these intervening spaces, which may result in 
giving the same signs over this area as does pneumonic phthisis ; in 
this form the eruption is generally limited to one lobe, usually the 
upper, though often occurring simultaneously in both lungs. 

Thus we have two main forms of phthisis : first, the pneumonic, 
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-which in its first and second stages is localized in one or two definite 
areas, accompanied by some fever and irritation, and its modified 
form, the congestive. 

Second, the acute infective form, which always tends to be diffused, 
and is accompanied by more fever and general irritation and acuteness, 
and less defined pneumonia ; with its modified variety, the chronic 
infective. 

The next stage of the pneumonic form, if arrested, may result, first, 
in death of the bacilli by the surrounding pneumonia and the sub- 
sequent removal of both the microbe and its pneumonic envelope, by 
absorption ; or the pneumonia may be in whole or part converted into 
fibroid tissue, forming a scar with its accompanying contraction, or 
the infected area may undergo caseous degeneration, then sphacelus, 
resulting gradually or rapidly in excavation. This cavity may heal 
and recovery result with more or less contraction, and perhaps some 
compensatory emphysema around it. 

If not arrested, the pneumonia may extend at first, then undergo 
caseous degeneration, which breaking down en masse, and being 
without a protecting cavity wall, causes progressive ulceration and 
increase of bacilli in the surrounding lung tissue. Death ensues from 
these conditions, giving rise to a general septicaemia, or from secondary 
tuberculosis filling the lung tissue so completely as to prevent the 
oxygenation of the blood. Thus besides the progressive pneumonia, 
and the local death, and its resulting septicaemia, the infective form 
becomes grafted upon the pneumonic. 

The next stage of acute infective tuberculosis, if arrested, may result in 
each tuberculous mass being encysted by a separate pneumonic envelope, 
in which the tubercle with its killed bacilli are converted into a fibroid 
inert mass, or into a cretaceous nodule, which may remain inactive, or 
which excites minute ulceration around it, and the nodule is expelled 
by expectoration, the ulcers afterward healing. 

If not arrested, the infection may be scattered so freely as to result 
in death from general obstruction of the oxygenating function of the 
lungs, at the same time the bacilli are carried to other organs and 
general tuberculosis ensues ; the local pulmonary irritation results in 
general capillary bronchitis, and if life continues, numerous minute 
ulcerations, from which more or less septicaemia arises ; the cough. 
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expectoration, and fever adding to the exhaustion and wasting, and 
death from so-called galloping consumption results. 

In chronic infective tuberculosis terminating fatally, several cavities 
generally result, some of which may run together and for a time a 
pneumonic wall of defence may be built around, so that the condition 
of the case resembles the pneumonic variety which results in a cavity ; 
from this may follow all the phenomena of the acute infective form, 
general tuberculosis, etc., or the slower death from extension of the 
cavity and general tabes. 

Thus in the history of phthisis, cases primarily different in form 
may secondarily become alike. 

Apart from death as the result of one or other of these stages or 
forms of progress of the disease, it sometimes occurs immediately from 
one of the concomitant accidents that are liable to arise in the course 
of phthisis, notably from hemoptysis. In the pneumonic form, hemor- 
rhage is not frequent and seldom dangerous ; but later, where a cavity 
is extending, death often occurs from ulceration opening a big vessel. 
In the first stage of the infective form, hemorrhage is common, though 
generally slight; but if the tuberculosis is extensive, the hemorrhage 
may be fatal. Later, when ulceration is going on, hemorrhages are 
frequent and more liable to be fatal, though not commonly so. When 
progressive excavation is occurring, the danger of fittal hemorrhages 
is very great. 

The protective power against cold-catching being generally weak- 
ened, perhaps more immediately, owing to changes in the elastic tissue 
of the bronchi, an intercurrent non-specific pneumonia or bronchitis 
may block the remaining useful portion of the lung, and so death 
ensues earlier than the progress of the phthisis would otherwise cause it. 

Pleurisy and its results may also precipitate the end. 

As also may concurrent or consequent affection of the digestive or 
urinary tracts, or secondary tuberculosis elsewhere. 

A not uncommon cause of death is heart failure from accompanying 
cardiac disease, especially from dilatation, which, as Pollock has shown, 
if unchecked, is often the cause of death from hemorrhage. 

In extensive fibrosis of the lungs, in which the bacilli are no longer 
active, death may occur from tabes as the result of oxygen starvation, 
or from septicemia caused by the loss of elasticity preventing the 
clearing out of the dilated bronchi. 
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The use of creasote in the treatment of phthisis pulmonalis dates 
back to 1830, the year in which it was discovered by Reichenbach, of 
Blausko, in Moravia. Later on, it fell into disuse, like some other 
valuable medicaments, and for nearly thirty years previous to 1877 
it was practically of little or no importance in the therapeutics of 
pulmonary disease. At the date just referred to, Drs. Bouchard and 
Oimbert again revived interest in this drug by publishing a very com- 
plete article in the Gazette ffebdomadaire, of Paris,^ on its beneficial 
effects in consumption. They claimed for it excellent results, and for 
<»treful, learned, and honest observers their account was as nearly 
enthusiastic as thorough work is apt to be. 

Shortly after reading of the observations of Bouchard and Gimbert, 
I began to use creasote in the treatment of pulmonary phthisis, and in 
^ clinical lecture delivered at the Bellevue Hospital Medical College, 
and published in the Medical Record of September 21, 1878, page 223, 
I mention in what manner I have used it and with what results in the 
following terms : 

" For several months, both in the Outdoor Department of the New York 
Hospital, at Charity Hospital, and elsewhere, I have given dessert-spoonful 
•doses of the mistura creasoti of our FharmacopcBia to lessen the quantity of 
aputa in phthisis. I am very much pleased with this remedy, and believe 
it merits a very extensive trial. No doubt, in lessening the abundance of 
expectoration, it also diminishes the frequency of cough." 

At that time, I would add, I regarded creasote as being only a good 
anti-catarrhal agent, to be ranked high amongst some analogous remedial 
fiubstances whose main action consisted in the diminution of the amount 

1 PagM 486, 604, 622, uid 620. 
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of purulent sputa, but which had little or no curative effect upon the 
essential lesions of pulmonary phthisis, as we understand them. 

From 1878 until 1885, the year when Jaccoud's treatise on pulmonary 
phthisis, translated by Montague Lubbock, was published, I continued 
to make use of creasote from time to time, but without watching care- 
fully its effects, or believing that we had discovered, in the employment 
of this drug, a very valuable addition to our usual medicinal means of 
treating pulmonary phthisis. Jaccoud's statements about the advan- 
tages resulting from the internal exhibition of creasote in this disease 
impressed me very much, and from the time I first read them to the 
present date, I have prescribed creasote very frequently in pulmonary 
phthisis, and, usually, with marked beneficial effects. 

About the period when Jaccoud*s work was first published, the em- 
ployment of antiseptic inhalations in the treatment of this disease inter- 
ested me, and amongst the substances of which I made extensive use 
none seemed to me of more value than creasote. A great deal of what 
I could even now say with truth, in regard to the utility and evident 
results of antiseptic inhalations in the treatment of pulmonary phthisis, 
can be found by reference to a paper read by me on this subject, at 
the second annual meeting of the American Climatological Association, 
held in New York City, May 27, 1885, and, also, in a clinical lecture 
entitled "Modern Methods of Treatment of Pulmonary Phthisis,"* 
which was delivered before the students of the Bellevue Hospital 
Medical College, October 27, 1885, and was published in the New York 
Medical Journal of November 14, 1885, page 535. In the issue of 
the Journal of that date, the following occurs : 

*' I have employed at different times a large number of inhaling fluids and 
many different combinations. The fluid and combination to which I now 
give the preference are creasote and alcohol, equal parts, to which I also fre- 
quently add a like proportion of spirits of chloroform. This combination is 
certainly very useful in allaying cough and modifying the quantity and quality 
of the sputa in pulmonary phthisis. I, therefore, recommend it very warmly. 
The alcohol is added to the creasote for the double purpose of diluting it and 
making it more volatile ; the spirits of chloroform is added, in view of the 
ex[)erience of Dr. J. Solis-Cohen, of Philadelphia, to diminish local irrita- 
tion and excessive cough. . . . Properly and judiciously employed, the 
creasote inhalant relieves symptoms notably, and in the beginning, at least, 

1 This paper waH published in the Tranaactiuus of the Association. D. Appleton k Co., New York^ 
1886. 
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of pulmonary phthisis is, I believe, a means of decided utility, so far as the 
possible arrest of the disease is concerned. It is important that beechwood 
creasoie be employed, . . . Precisely the way in which creosote is most 
useful is, perhaps, 'difficult to state. By its antiseptic action it is possibly de- 
structive of bacilli ; by its local action and general effect it is certainly of 
value in combating catarrhal conditions. Where purulent cavities exist, it 
tends to destroy, or neutralize, putridity. These are- certainly sufficiently 
good reasons for its use without pursuing the inquiry further. At ail events, 
these inhalations do good. The physician notices it, and the patient affirms 
it. In many instances they allay cough better than any cough mixture, and 
they are certainly free from the great objection of destroying appetite, as 
opium and morphine so frequently do." 

I mention the preceding facts to show, as I trust I have been able 
to do, that my interest in, and experience of, the good effects of 
creasote in the treatment of pulmonary phthisis date back already 
several years, and is by no means the outgrowth of later observations 
which have come to us mainly from Germany, and at the hands of 
Frantzel,* Sommerbrodt,* Guttmann,' Lublinski,* etc. 

And here I would like to add a word of praise for that very distin- 
guished therapeutician. Dr. Dujardin-Beaumetz, who, in his remark- 
able work on clinical therapeutics,* has given corroborative testimony 
which, in my mind, has increased the importance of creasote as a 
valuable therapeutic addition to our ordinary arsenal for the relief of 
phthisical patients. In the latest edition, also, of the admirable work 
of R. Douglas Powell,' will be found remarks of considerable value 
with respect to the indications for the employment of this drug. In 
this author's observation, he has been led strongly to doubt whether 
creasote can be given during the hectic stage in sufficient quantities to 
influence pyrexia without running a grave risk of setting up gastro- 
intestinal irritation and destroying appetite. He regards it as being 
of more value in apyrexial conditions ; he adds, however, that " when 
there is much local disturbance of the stomach and upper bowel, small 
doses of creasote in combination with opium are sometimes of great 
service.*' 

I do not wish further to weary your attention with mere biblio- 

1 Deutsche med Wochenschrift, No 14, 1887. « Berliner klin Wochenschrift, No. 15, 1887. 

* Zeitachria f. kiln. Med., Berlin, 1887, xiii. 488-494 ; and Boeton Medical and Surgical Journal, 
August 18, 1887, p. 161. 

* Deutsche med. Wochenschrift, Leipzig, 18S7, xiii. 829. 

» Le9on8 de Clini(iue Th6rai>eutiqne, t. 2. Paris, 1885, 4th edition, p 549, et seq. 

* Disea»i8 of the Lungs and Pleura, etc. William Wood & Co , New York, 3d edition, 1886, p. 307. 
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graphical research, and refer to all the observations which have been 
made in regard to the creasote treatment of palmonarj phthisis ; suffice 
it to say, that it has been largely praised ; that several late observers, 
notably Frantzel, Sommerbrodt, and Guttmann, are inclined to regard 
it as directly curative of pulmonary phthisis, at least in its initial, or 
first, stage ; that others, on the contrary, are less favorably disposed 
toward it, and frankly confess that they have been disappointed in it ; 
and have discovered no reliable evidence to show that creasote has any 
marked beneficial action over and beyond what may be obtained firom 
several other anti-bacillary agents. 

Naturally, the discovery of the bacillus tuberculosis by Koch, in 
1882, made those observers who gave it internally, or who made use 
of it in inhalations, or, in some rare instances, by hypodermatic or 
intrapulmonary injections,^ since that date, endeavor to establish its 
utility mainly upon its antiseptic properties, and upon its power '' to 
retard the local development of tuberculosis," which is probable if the 
experiments on animals of Coze and Simon, in 1883, can be relied on.' 
Hippolyte Martin,' also, found that creasote failed to destroy the 
bacillus of tuberculosis, even in the proportion of 1 per 1000. This 
fact is said by him to be equally true of salicylic acid (solution of 5 
per cent.) ; bromine (1 per 10,000 and 1 per 1000) ; phenic acid 
(1 : 1000) ; quinine and corrosive sublimate (1 : 1000). In experi- 
ments* undertaken by C. T. Williams in 1883, with respect to agents 
which check the development of bacilli most, it was found that quinine 
had manifest action in preventing their development. These proper- 
ties and this power are not spoken of, and were not probably thought 
of, as they now are, by Bouchard and Gimbert. They are of the 
opinion, however, that creasote acts locally on the pulmonary legion, 
and produces marked effects which are also beneficial. Essentially, 

1 See Wien. med. Presde, 1888, xxfz. 87; Medical News, June 23, 1888, p. 696; American Jonmal of 
the Medical Sciences, Febroary, 1888, p. 179 ; New Medications, by Beanmetz, p. 1^2 ; Lyon M6dical, 
1885. 

> According to Schill and Fischer, who mixed tubercular sputa with many dlflTerent substancea and 
afterward inoculated them in different animals, creasote does not appear to have any inhibitory action 
on the tubercular virus, (t. Mittheilungen aus dem K. Gesundheitsamte, 1884.) 

* On transformation of true or infectious tubercle into an inert foreign body under the Influence of 
high temperatures and yarious reagents. Arch, de Phys., 1881, p 93 ; Rerue de M6d., 1882; t. il. p. 
905, 1883, t. iii. p. 209— quoted by Beaumetz in New Medications, translated by B. P. Hurd, M.D.— 
foot'Uote on page 182. 

« Proceedings of Royal Society, No. 231, 1884, quoted in work on pulmonary consumption, 2d ed., 
PhiUkdelphia, 1887. 
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they believe that creasote has the effect of promoting the growth of 
fibrous tissue around an area of consolidated, or broken-down lung 
structure. Thus it is, with the passage of time, that the cheesy infil- 
trations in the lungs become absorbed little by little, as the softened 
masses (or the contents of large cavities) are expectorated and the 
surrounding walls close in upon a relative vacuum where previously 
necrosed tissue in a solid or liquid form was largely present. 

As will be seen by my own observations in a few cases later on, I 
am inclined to share this view and believe in its exactness.^ In regard 
to it, Jaccoud writes as follows : " Creasote seems also to have some 
effect upon the fundamental lesions themselves, and to promote the 
sclerotic change by means of which recovery is found to occur in this 
disease/' (Loc. cit., p. 156.) Indeed, Jaccoud has remarked fre- 
quently, after the bronchitis had disappeared and stethoscopic signs 
of a pulmonary lesion were reduced to a minimum, that two or three 
months later there was an evident and secondary diminution in the 
extent of the affected area, and bronchial breathing and bronchophony 
on the periphery of this area. These signs accompanying an evident 
improvement in the general condition seemed to indicate evidently a 
sclerosis around the area of pulmonary softening. 

As regards the anti-bacillary effects of creasote when taken inter- 
nally, or by inhalation, or both combined, I have nothing new or very 
positive to offer. On two occasions, in my own experience, when 
ordinary care had been taken by a good examiner, bacilli which previ- 
ously had been present in considerable numbers, subsequent to treat- 
ment had notably decreased, or completely disappeared. In other 
cases the examinations made did not permit me to form a reliable 
judgment in this regard. As to whether creasote interferes with the 
bacilli locally, or through the circulation in virtue of its antiseptic 
properties, or whether, in addition to its promotion of sclerosis, it 
merely favors general nutrition while acting happily upon secondary, 
though important symptoms, I am not prepared absolutely to affirm. 
I would add, however, that I am inclined at present to accept the 
latter, rather than the former belief. This conviction is based mainly 
upon what seems to me to be a fair and proper interpretation of 

1 This view would appear to be that, also, of Spencer, who, in speaking of the antiseptic treatment 
of phthisis, concludes that in our treatment it is our aim to promote healing of the damaged lung 
tissue by means of Jlbroid mbttUution. (British Medical Journal, January 28, 1888.) 

24 
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numerous facts observed by myself and others already referred to. It 
is important to note, however, that I am now decidedly of the opinion 
that patients, as a rule, improve more rapidly and surely upon the 
conjoined treatment by means of antiseptic inhalations and creasote 
given internally, than they do upon either treatment by itself. I have 
attained this conviction by carefully watching the effects produced when 
one or other of these methods was abandoned for a time, and after- 
ward when both were resumed and systematically used. It is prob- 
able, therefore, that in many cases the frequent, or prolonged, topical 
application of creasote vapors to the respiratory tract in a considerable 
area is of undoubted utility and, after a manner, not very different 
from what I have previously described. 

Another fact of great practical importance relates to the purity of 
the drug and the source from which it is obtained. For the informa- 
tion of those whose attention has not been directed closely to this 
matter, I would state that in New York City (and I presume else- 
where) much of the creasote which is dispensed is simply crude carbolic 
acid, obtained from the distillation of coal-tar oil, and commonly called 
"commercial creasote." It has neither the color, the odor, nor the 
chemical properties of wood creasote, or, what is preferable, of the 
creasote which is obtained from the distillation of beechwood-tar. I 
am glad to believe that the ordinary dispenser, in making this perni- 
cious substitution, is himself a victim of ignorance and not of knavery 
— at least so far as what pertains to the therapeutic use of the drug. 
And yet in moderate, or large, doses, and particularly with sensitive 
patients, there is a very great difference in the effects of the two drugs. 
The one, viz., carbolic acid, may prove distinctly injurious, if not 
poisonous; whereas the other, viz., wood creasote, when judiciously 
employed, should be followed by favorable, or perhaps negative results, 
but rarely, if ever, by manifest bad consequences. I am credibly 
informed that the only creasote in the market to-day which responds 
favorably to all, or most, tests of absolute purity is that of T. Morson 
& Son, an English product, which is mentioned on page 407 of the 
United States Dispensatory^ and that of Merck, a German product. 
Of the two products, Morson's is the one which I prescribe and believe 
is purest. In order to avoid uncertainty, or risk in prescribing, it is 
essential at present to designate definitely the creasote that you wish 
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to employ, and afterward see to it that jour prescription is taken to a 
trustworthy pharmacist. 

Through inattention to the foregoing necessary precautions, in two 
instances reported to me, somewhat poisonous effects were produced 
by the internal use of carbolic acid, when it was intended that creasote 
should be taken. 

In my judgment, whenever creasote is prescribed, it should be 
taken, at least at the commencement of treatment, in small or mod- 
erate doses. These doses should be continued a long while, or only 
gradually increased.^ If an attempt be made, especially at first, to 
take larger doses of creasote, in the majority of cases stomachal in- 
tolerance will soon follow and we shall be obliged either to diminish the 
amount prescribed, or lessen the frequency of doses, or abandon the 
treatment altogether for a time. My experience is different from the 
personal experience of a Russian physician. Dr. Bogdanovitch, who 
found no appreciable benefit from small doses (half a grain four or five 
times a day), but who, when '' he began to take creasote in gradually 
increasing large doses, beginning with four grains a day, and reaching 
in about two months a daily dose of forty-four grains, there took place 
fairly rapidly an unmistakable and permanent improvement in his 
symptoms/'* It is, also, different from the reported observations of 
Sommerbrodt and Guttmann, from the perusal of which Bogdanovitch 
took his inspiration. 

The daily amount of creasote prescribed by me for adults, in private 
practice, has varied usually from three to six minims, and continued 
frequently many months without increase, or interruption, or any evi- 
dence of intolerance. The ordinary dose of half a minim is repeated 
every two or three hours. It is given with whiskey and glycerine, 
according to the following formula,' which is that of Jaccoud, the sole 
difference being that I use whiskey where Jaccoud employs cognac or 

rum: 

B. — Creasote (beechwood) v\yj. 

Glycerine SJ- ■ 

Spt8.frumenti gij.— M. 

S. — As directed. 

1 TbiB opinion is ooirotMratod by that of Spencer (British Medical Jonmal, January 28, 1888), who 
aayt that the influence of the antiseptic should be continuous and prolonged. 

• British Medical Journal, March 10, 1888. 

* Whenerer the mixture is taken according to this formula no addition of water is required, and 
it reminds one, by its smoky odor and flaror, of slightly sweetened Scotch whiskey. 
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In hospital practice, for convenience' sake, or rather so as to give the 
patient a sufiScient supply of medicine to last until his next visit to the 
hospital, I prescribe teaspoonful doses, each teaspoonful containing one 
minim of creasote, and to it are added two teaspoonfuls of water. This 
addition is made to prevent irritation of the throat in swallowing the 
dose. It also obviates irritation of the stomach in some instances. 
The dose is ordered every three hours, so that if it is taken with abso- 
lute regularity, the patient gets eight minims of creasote in twenty-foar 
hours. This is rarely the case, as, owing to sleep or other cause, one 
or two doses are usually omitted. 

The formula which I have used in prescribing creasote is a very 
good one, as in it the creasote is perfectly dissolved and sufficiently 
diluted^ thus preventing it from being unpalatable or irritating. The 
perfect solution of creasote and its large dilution are both strongly 
insisted upon by Bouchard and Gimbert in their original article as 
being essential points in rendering it acceptable to patients. In Jac- 
coud's formula, as slightly modified by me, we obtain the well-known 
beneficial effects of whiskey and glycerine in the treatment of phthisis. 
I regard it, therefore, as superior to the following, which is the one 
adopted by Frantzel :^ 

R. — Creasote ntxv. 

Tinct. gentian ^'ixj- 

Spts. vini rect 3vj. 

Vini xeres q. s. ut fiant ^iv. 

S. — Jas ter die ex aqud. 

It is well to add that only pure whiskey and glycerine should be 
employed, and as the latter is frequently adulterated, and hence in- 
jurious, I would indicate Price's or Bowers's glycerine as being' 
probably the best. 

I have also frequently prescribed creasote in gelatine capsules com- 
bined with cod-liver oil. These capsules are now made by several 
manufacturers abroad, and may be readily reproduced in the United 
States.^ Each capsule contains about a minim of creasote. They 
should be taken fifteen or twenty minutes after meals. At other 
times they are apt to cause dyspeptic symptoms. Two or three at a 
dose mark the limit of stomach toleration ordinarily, and in only one 

1 The Tear-book of Treatment for 1887. 

* AU-eady one pharmacist In New York, to mj knowledge, makei them. 
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or two instances have I been able to increase this number vithont 
occasioning digestive distnrbance. For these reasons the capsules do 
not appear to me, at present, as eligible a form to prescribe creasote 
as the mixture of creasote with whiskey and glycerine. 

If creasote be administered in cod-liver oil, the amount of oil most 
be at least one drachm to the minim of creasote, in order to obtain a 
proper dilution of this drug. Otherwise, if cod-liver oil be indicated 
for a patient, it is desirable to give it separately, and order the creasote 
to be taken in the manner first advised. This I have done in several 
instances, and particularly when, despite the use of creasote, with 
complete stomachal tolerance, there has been continued loss of flesh. 




In a very large proportion of cases of pulmonary phthisis that I 
have treated during the last year or two (and in every one of the cases 
hereinafter analyzed), whilst creasote waa taken internally, antiseptic 
inhalations were also used by means of the perforated zinc inhaler 
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which is here pictured. As a rule, in the beginning, the inhaler was 
worn during fifteen or twenty minutes every three hours, and from 
ten to twenty drops of the inhaling fluid were poured on the sponge 
of the inhaler at least three times in twenty-four hours. The inhaling 
fluids most frequently employed by me were : 

1. A combination of iodoform, creasote, eucalyptus, chloroform, 
alcohol, and ether, seemingly a somewhat formidable mixture in view 
of its numerous constituents, but a very rational one when explained 
in detail. 

2. Iodine, creasote, carbolic acid, and alcohol. 
S. Oreasote and alcohol. 

The first one of these inhalations is a modification of one taken by 
me from Lauder Brunton ; the second is that of Dr. Coghill,^ and, 
according to R. Douglas' Powell,* "is a favorite and much used one;'* 
the third is, so far as I know, my own combination. 

The following are the precise formula 



B. — lodoformi 
Creasoti . 
01. eucalypti . 
Chloroformi . 
Alcoholis sBtheris 

B . — Tinct. iodi setherealis, 
Acidi carbolici 
Creasoti . 
Sp. vini rect. . 

B. — Creasoti . 
Alcoholis 



. gr. XXIV. 
. n\,iv. 
. iTtviij. 
. n\^lviij.* 
aa q. s. ^ss. — M. 

aa gij. 

. 3j. 
ad. 5j. — ^M. 

. 3j. 

ad. Sss. — M. 



I desire now to direct your attention to the tabulated statement of 
the results obtained by me from the creasote treatment of pulmonary 
phthisis. 

The total number of cases which have taken creasote mixture and 
used creasote inhalations (simple or compound) to which I have refer- 
ence, are : At the New York Hospital, out-patient department, 143 ; 



1 Antiaeptic Inhalations in Falmonary Affections. By J. St. Clair Goghill, H.D. Brit. Med. Jonm., 
1S81, Tol. i. p. 841. 

• Log. cit. p. 308. 

s The chloroform in this formnla was originally added by me on account of Its ralue as a preventlTa 
of coagh. I am glad to find that, according to Salkowski (Deutsche med. Wochenschr., April 19, 1888), 
it is also mott avaUable, from its rolatility, amongst the ethylio chlorine compounds^ as a reapiratorj 
antiseptic . 
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in private practice, 19. Besides, I have an interesting letter from my 
late house-physician, at St. Luke's Hospital, Dr. Charles H. Collins, 
who, at my request, looked carefully over the records of that institu- 
tion and found that during the last two years about 150 cases of 
phthisis pulmonalis have there been put on the creasote treatment, 
and a large percentage of these cases he has been able to watch. The 
points of interest observed by Dr. Collins, and the reflections made 
by him in his letter to me I will reproduce, after giving an analysis 
of my own observations — recorded by myself with some care. 

Of the total number of 143 cases seen at the New York Hospital, 
there were 51 cases of pulmonary phthisis at the first stage of the dis- 
ease; 18 cases at the second stage, 18 cases at the third stage; there 
were also 4 cases of laryngeal phthisis, 1 case of fibroid phthisis, 
and 1 case of acute phthisis. The total number of cases, therefore, 
in which the diagnosis is mentioned of the stage and nature of the 
disease, is 93 — leaving 50 cases of pulmonary phthisis in which the 
stage of the disease is not mentioned. Of the whole number of cases 
seen at the Out-door Department of the New York Hospital, 54 were 
females, 89 were males. 

Of the 93 cases mentioned, there are 47 cases in which some notes 
were made as to the effect of treatment, of more or less value. Of 
these 47 cases, I have arranged in tabular form such data as seemed 
to me to be of any interest. I have also done a similar work in re- 
gard to my 19 private cases. From these tables I shall now proceed 
to take such facts as result from their study. 

The duration of time during which these cases were treated varied 
from one week to two years eleven and a half months. Of these 66 
cases, 45 were males, and 21 females. 37 cases were affected with 
the first stage in a manifest manner, as shown by the physical signs 
and the rational symptoms ; in 3 cases the physical evidences of dis- 
ease were doubtful or negative, although the rational symptoms pointed 
plainly to beginning phthisis ; in 6 cases there was found an evident 
second stage of phthisis ; in 1 it was a question whether the case had 
advanced so far as the second stage ; in 11 cases the disease had 
attained the third stage ; in the remaining cases the diagnosis of the 
stage of disease is not recorded. 

In cases of the first stage of the disease, 24 had their cough im- 
provedj sometimes very much, sometimes only a little; in 3 cases the 
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cough did not improve; in 10 cases the cough was cured. In several 
cases in which the cough was improved, the sleep was quieter, and 
previous insomnia evidently depended largely upon cough and expec- 
toration ; in a few instances, even though the cough improved, the 
sleeplessness did not improve, and evidently was independent of the 
cough. In those instances in which the cough is stated as being 
cured, I cannot say in all of them how long the cure lasteil ; in some, 
I know, the cough returned, but was again cured by the use of creasote 
in mixture, and as an inhalation. In many cases at different stages 
(first, second, and third) — 17 in all — no mention is made of the effect 
of creasote on the cough. In some of these instances it is possible 
that the question was not asked ; in many of them it is probable that 
no mention is made, because the cough remained stationary. What 
I say here for the cough, I should be obliged to repeat for other symp- 
toms, and I would, therefore, offer this as an explanation where my 
silence shall point to it, without my wearying you by similar repeti- 
tion. 

In 3 cases of phthisis at the second stage, cough improved either 
slightly or very much. In the other cases it remained stationary ; in 
no case did it increase. In 6 cases of phthisis at the third stage, the 
cough improved notably in 4 ; in 1 the improvement was very great ; 
in 1, instead of improving, it became worse. 

As regards night-sweats at the first stage, 8 cases were cured ; 4 
improved; 3 remained stationary; in 1 case they increased; in 6 cases 
the patient never suffered from them; in 15 cases no mention is made 
of this symptom. At the second stage, 1 case was cured, 1 remained 
stationary. In a doubtful case of second stage, there was great im- 
provement in one instance. In 4 cases no mention is made. At the 
third stage, 1 case was cured, 2 improved (1 greatly), 1 patient never 
had night-sweats, in 7 there was no mention of them. 

With respect to dyspnoea at the first stage, 15 cases were improved; 
4 cured, 1 case remained stationary, 1 case never had dyspnoea; there 
is no mention in regard to this symptom in other cases. At the 
second stage, 1 case was cured, 2 cases improved, 1 case remained 
stationary ; in 2 cases no mention is made. At the third stage, 5 
cases improved; in 6 cases no mention is made. 

The sputa at the first stage diminished in quantity, and improved 
notably in appearance in 18 cases ; in 5 cases the sputa disapeared ; 
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in 3 cases there was no diminution in amount of sputa ; in 1 case the 
sputa increased in quantity ; in 2 cases, in which bacilli had been 
found in the sputa, later on they could not be found. In 3 cases the 
bacilli were looked for merely to verify the diagnosis, and they were 
not looked for later on to see if they had disappeared. 

Three times the sputa did not change in appearance or quantity, 
but were raised more easily. The changes in appearance of the sputa 
were often quite remarkable, and from green and yellow they became 
white and frothy ; less tenacious, less thick. When the sputa dimin- 
ished in quantity and were less viscid, cough decreased and sleep often 
improved. At the second stage, the sputa diminished notably in 
quantity in 3 cases ; in 1 case, although they did not diminish much 
in quantity, they changed their appearance for the better and became 
less thick and tenacious. At the third stage, the sputa diminished 
much in quantity in 4 cases. 

The appetite was improved in 17 cases at the first stage; it remained 
stationary in 3 cases ; in no case did it notably diminish. It improved 
in 2 cases at the second stage; in 1 case it diminished. In 4 cases at 
the third stage, appetite increased. In 3 cases at the second stage, 
and in 7 at the third stage, there is no mention of the effect on 
appetite. 

In 2 cases dyspepsia was occasioned by creasote ; in one of these 
cases the mixture was continued, and the dyspepsia soon improved ; 
in the other case capsules of cod-liver oil and creasote were given^ 
and had to be abandoned altogether. 

In 2 cases nausea and gastralgia were evidently caused by the 
creasote mixture, which was stopped for a while. In 3 cases the 
medicine caused constipation, in 1 case the constipation remained the 
same ; in 3 cases the constipation was cured by creasote mixture. 

In 2 cases diarrhoea was brought on ; in 1 case there was consider- 
able pain in the bowels ; in 3 cases there was no effect upon the bowels 
at all ; in 2 cases the bowels became more regular ; previously there 
had been alternate attacks of constipation and diarrhoea. 

The effect on weight was very notable in many instances. In 18 
cases at the first stage, there was increase of weight, the amount of 
increase ranging from one-half pound to twenty-five pounds. Two, 
three, and four pounds increase was quite common. One patient 
gained three pounds in six weeks' treatment. In 4 cases weight 
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remained stationary. In 8 cases weight was lost, in 1 of these in 
moderate amount (about two and one-half pounds), due to an acute 
attack. Previous to this attack, weight had been stationary. In 2 
cases there wa£ a loss of five pounds ; in 1 of them four pounds were 
subsequently regained by three weeks' use of malt and cod-liver oil. 
At the second stage, in 2 cases there was some loss of weight ; in 1 
the weight remained stationary ; in 3 cases there was no mention of 
it. At the third stage, there was increase of weight in 2 cases, loss 
in 1, stationary in 1, no mention in 7. 

In a large proportion of cases — 46 in all — no mention is made of 
haemoptysis. In 11 cases at the first stage, no haemoptysis occurred 
during treatment ; in 3 of these cases haemoptysis had occurred previ- 
ously, small or large in amount. In 4 cases a slight, or very moderate 
spitting of blood occurred, but in all these cases one or several hemor- 
rhages from the lungs had taken place before the creasote treatment 
was begun. In 1 case at the second stage, hemorrhage occurred 
during treatment ; but in this case several hemorrhages took place 
before treatment was instituted. In 5 cases no mention is made of 
hemorrhage. In 4 cases at the third stage, no hemorrhage occurred 
either during, or before treatment with creasote. In 7 cases no 
mention is made of it. It seems probable, therefore, from the fore- 
going statements, that whilst creasote may not, except to a very 
limited extent, control pulmonary hemorrhage, it does not promote, 
or occasion it, and may, therefore, be given with perfect safety to those 
patients who are liable to these recurrences, and, indeed, during the 
period they actually take place. 

As regards elevation of temperature, no record was made in 41 
cases. In the others, as well as could be determined, the following is 
probably a correct statement : In 7 cases fever was cured under crea- 
sote treatment, viz., it disappeared and did not return during the time 
the patient was under observation. In 9 cases fever was notably 
lessened. In 1 case of these 9, the fever returned for a time whe;i 
the patient had an acute exacerbation of the disease, which occurred 
several times during many months, and did not always appear to be 
occasioned by imprudence, or cold, but was rather the natural outcome 
of the disease. In 8 cases, so far as could be observed, no perceptible 
effect was produced on the fever, and it remained about stationary. In 
only 1 case did the temperature rise whilst the patient was under 
treatment, and then only to a slight degree. 
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It is fair to assume that in creasote we have, in the treatment of 
phthisis, an antithermic agent of no mean value. 

In 85 cases there was no mention of the effect of the treatment on 
the strength of the patients. In 26 cases there was manifest improve- 
ment in strength. In 6 of these the strength is spoken of as ^^ returned," 
or " regained ; '* in 3, as greatly improved ; in 17 as notably improved. 
Inl case strength remained stationary; in 4 cases ^^r&n^tA diminished. 

Pains in chest were cured 8 times ; improved, 13 ; stationary, 2 ; 
none in one instance. In 42 cases no mention is made. 

Pains in throat were cured in 6 cases, improved in 7, made worse in 
3, remained stationary in 2. In 5 cases patient never suffered from 
pain in the throat ; in 43 cases no mention is made. In 1 case of 
cure it was attributable to the inhalations. In 3 cases in which the 
pains in the throat improved, the previous hoarseness diminished, more 
or less, or disappeared entirely. 

In the 3 cases in which the pains in the throat became worse, they 
were thus caused by the local irritating effects of the mixture. In one 
instance the voice became weaker and more hoarse. 

The pulse is noted as being less frequent and stronger in 6 cases ; 
in 2 as normal ; in 2 as showing no apparent change and remaining 
frequent. In the other instances no mention is made. 

Generally speaking, there was no change in the appearance, or 
amount of urine passed. On only one occasion did it apparently in- 
crease considerably in quantity owing to the use of creasote; on 
another it became clearer, where previously it had contained consider- 
able deposits of urates; in a third instance the urine became more 
turbid. On many occasions it was tested for albumin; either none 
was found, or the amount previously existing in the urine remained 
the same. No casts were observed, in repeated examinations, which 
could be ascribed to the use of creasote, nor did any pronounced dark 
discoloration occur, such as may follow the internal use of coal-tar 
creasote. In no instance could I detect the odor of creasote in the 
urine, and in only one did ordinary tests reveal its presence. This 
was a case of acute phthisis in a young woman who was taking at the 
time sixteen minims of creasote daily and who was, also, making fre- 
quent use of creasote inhalations.^ 

i CaM is reported farther on. 
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As regards physical signs, I have only 2 cases at the first stage, to 
report of complete disappearance of every evidence of morbid condi- 
tion in the lungs. In two other instances, the signs improved so 
much that it required the strictest construction not to pronounce them 
cured. In 10 cases at first, second, and third stages, there was slight 
or decided improvement in the physical signs revealed by careful ex- 
aminations of the chest. 

This improvement consisted in fewer moist r^les heard at the apices, 
in diminished area of dulness, in diminution of thoracic vibrations, of 
resonance of the voice, in softened, less prolonged expiratory murmur, 
which was also of lower pitch. Among the ^ases which I have re- 
ported, there have been, in my opinion, at least four apparent cures, 
if due consideration be given to the effects produced on both signs and 
symptoms of pulmonary phthisis. These cases are Nos. 1, 2, 7, and 11. 

Dr. Charles F. Collins's report, dated St. Luke's Hospital, May 30, 
1888, reads as follows : 

^^ In regard to the creasote treatment in phthisis pulmonalis in hos- 
pital cases, I have gone through all the records since the treatment 
was first begun. The notes in the cases, though accurate, are not 
complete enough to enable me to make satisfactory tables and to draw 
positive conclusions concerning special points. Then, also, the pre- 
vious condition of most of the hospital cases is often very bad in re- 
spect to hygienic surroundings, often suffering from want of food and 
rest, so that after admission to the hospital when improvement takes 
place it is sometimes difficult to isolate the special value of treatment 
per 86. Then, too, there are many cases admitted in the last stages 
and the condition often without hope, so that any results from treat- 
ment are not looked for ; to keep the patient comfortable is the only 
attempt by way of treatment that is available. It is also in hospital 
cases almost impossible to avoid treating specific symptoms, such as 
night-sweats, wakefulness, diarrhoea, etc. 

" During the last two years about a hundred and fifty cases of 
phthisis have been put on the creasote treatment, and a large per- 
centage of these I have been able to watch, and the following points 
may prove of value. It never has been discovered that the drug in 
any way caused gastric distress or intestinal symptoms. It is pleasant 
to take, and, in the formula you introduced, patients often ask for it 
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when leaving and take it for a length of time, and I have never known 
a patient to dislike the mixture. 

'^As to urinary and kidney symptoms I would add the following: 
There has never been any perceptible change in the quantity during 
the twenty-four hours, and repeated examinations chemically of the 
urine of patients on creasote have failed to reveal any changes ; as far 
as I can judge, have not known it to cause albumin even though con- 
tinued for months, and many cases suffering from renal complications 
when admitted to the hospital show no signs of an increase of their 
trouble in regard to urine when put on creasote treatment. 

" In general, I would like to add that this mode of treatment, the 
inhalations as well as internal administrations, seems to give better 
results and be more available than any mode of treatment we have 
followed out. Many cases leaving the hospital have asked for the 
prescription, and in cases which I have been able to follow and which 
have conscientiously carried out treatment, as far as can be judged, 
there seemed to be a lasting benefit and continued improvement. 

" It is a matter of considerable regret that I cannot give you records 
of a number of special cases, but on account of the conditions above 
mentioned, truthful records of hospital patients suffering from diseases 
of this character are always subject to many errors." 

Having furnished an analysis of my cases, for any errors in which 
I crave indulgence, I shall now present an abstract of those histories 
which seem to me worthy of being recorded.^ 

Case I. — Patient at beginning of treatment had well-marked signs of con- 
solidation at the lefl apex. These signs disappeared in a great degree, if not 
altogether; bacilli were no longer found in the sputa; cough and pain in the 
chest disappeared. Patient continued to suffer from occasional sweats and 
general malaise, evidently caused by chronic malaria, and which were invari- 
ably cured for a time with Warburg's extract. 

Case II. — Patient, at commencement of treatment, had extensive consoli- 
dation at the left apex ; later the right apex was somewhat implicated ; local 
signs disappeared almost entirely, and all symptoms relieved or, practically, 
cured, when patient developed a suspicious condition of epiglottis, viz., swell- 
ing, redness, and small ulceration (?) on March 15th, which still remains to- 
day, May 1st, although slightly improved as regards appearances and symp- 
toms. During time of treatment patient took for quite a while ol. morrhuse, 
or the hypophosphites, was abroad one summer two and a half months, also 
had occasional irritation to the chest walls with iodine, etc. 

1 The last three abstracts were appended after the foregoing was completely written. 
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May 15. Throat nearly well, under treatment with cape. ol. morrhusB et 
creasoti, creasote inhalations, and applications of iodoform and morphine to 
the larynx ; latter apparently most beneficial. 

Case III. — This patient did not show any marked improvement in pains, 
strength, weight, sputa, etc. On the contrary, the symptoms either remained 
stationary or got Blighthj worse, except dyspnoea which improved somewhat. 
Local condition remained stationary. 

Case IV. — ^This case was certainly one of pulmonary phthisis, first stage at 
both apices. Besides the physical signs and rational symptoms, the micro- 
scopic examination of sputa showed it in revealing the presence of tubercular 
bacilli. Previous to the use of creasote patient had taken cod-liver oil, 
maltine, quinine, etc., for a cough which had persisted six months without 
relief. In this case there was an unquestionable malarial element which was 
favorably modified by the use of Warburg's extract; still there was no doubt 
as to the existence of phthisical consolidation at the apices of the lungs to 
which many of her symptoms were evidently due. 

On February 3, 1888, 1 received a letter from this patient in which the fol- 
lowing was contained : " Last autumn and this winter I have had less fever 
than during previous years. I still have fever sometimes, but in a less de- 
gree, and at intervals of three to four weeks. No cough for several months 
until last week, when I caught cold. It is not excessive and is relieved usually 
by ten drops of cherry-laurel water. I attribute improvement to your prac- 
tical treatment and the milk and air of Amityville (here I may say she had 
enjoyed this milk and air previously for several years and yet no curative re- 
sult had ensued), and I now enjoy better health than I have during the past 
six or seven years. This month it is one year since you treated me, and 
during that time I have gained fourteen pounds in weight.'' 

Case V. — This patient had suffered from dysphonia and cough for several 
years ; not relieved by continuous use during several months of cod-liver oil 
and hypophosphites, and a visit to Europe. She had lost flesh and strength. 
One brother had died from hemorrhage of the lungs. Physical signs were 
not absolute, but pointed strongly to pulmonary deposit at the apices. In a 
short time she improved so much as to say she felt almost well. She regained 
strength, cough diminished, spUta disappeared, and temperature became 
normal. Patient thinks inhaler did her more good than mixture; believes 
that one or two loose movements each day are caused by mixture, although 
appetite is improved and there is no stomachal distress ; wears inhaler fifteen 
to thirty minutes every three to four hours, and adds fifteen drops (creasote 
and alcohol 3ij-5j) to sponge on every occasion. 

Physical examination of chest shows no changes. 

Case VI. — In this case patient had dry, hacking cough four years ; felt 
weak, and had night-sweats and fever. During past six weeks had lost eight 
pounds in weight. At different times had six hemoptyses. On physical ex- 
amination there were positive signs of pulmonary consolidation at the right 
apex, consisting in dulness, prolonged, rough, high-pitched expiratory murmur. 
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increased vocal resonance, and thoracic vibrations. At the left apex the signs 
were not quite so well marked, but were nevertheless suflScient to make the 
pulmonary condition in that region very suspicious. Under treatment with 
creasote, pain in the throat disappeared, appetite improved, weight increased, 
night-sweats were cured, and the patient became stronger. One moderate 
hemoptysis occurred after thirteen weeks' continuous treatment by creasote 
internally and by inhalations. Cough persists after fourteen weeks' treat- 
ment, but is much less frequent and intense. The local condition of the 
lungs has improved, although there still remain evidences of solidification. 
During the last two months patient has given up his trade, and is living in 
the country, where he has out-door employment. He says that his appetite 
is now excellent and he feels almost well. His throat no longer troubles him, 
and the pains in his chest (due to cough) have disappeared. He has no more 
fever, his expectoration is reduced to a very small amount daily. At no time 
has he suffered from dyspnoea. In order to test the relative utility of the 
mixture and inhalations, I told him about ten days ago to give up using the 
mixture, and to rely solely on the frequent employment of inhalations. He 
returned and told me that he found his cough had become notably worse. I 
then told him to try the mixture alone, and to abandon the use of inhalations 
for a time. He came back to me and told me that he was sure he coughed 
more than when he was using both mixture and inhalations. I then told him 
to resume both. Patient finds when he uses inhalations alone, his throat be- 
comes dry and irritable. When he makes use of creasote intemaUyj at the 
same time that he is inhaling, he finds that his throat does not become dry» 
and that his cough is less frequent and harassing. In this case, as in many 
others, it seems to be apparent that the combined treatment is more useful 
than either treatment by itself. 

Case YII. — ^This patient had suffered from obstinate cough for years in 
the fall and winter months, cough disappears in summer; had pleurisy in 
right side seven years previously. One brother has pulmonary hemorrhages. 
A month before beginning treatment caught fresh cold, and cough became 
more severe ; suffered from dyspnoea ; lost appetite and some weight. 

Physical examination showed evident consolidatton at right apex. After six 
months' treatment cough stopped; no sputa; breathing much improved; 
gained weight. One month ago, through exposure and inhalation of smoke 
at a fire, got renewed cough and dyspnoea, appetite diminished, and expecto- 
ration of white, tenacious sputa returned. Slight improvement in local con- 
dition. 

Case VIII. — This patient had been losing strength gradually during nine 
months subsequent to typhoid fever ; had loss of voice, cough, and abundant 
white and yellow sputa during six months. A cavity was easily made out at 
right apex, and the laryngeal appearances were typical of phthisis. Under 
treatment rational symptoms improved in every way ; soreness over larynx 
completely disappeared by frequent use of the inhaler (local application of 
astringents, iodoform, etc., gave him only temporary relief when frequently 
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applied), and patient's strength and appearance markedly improved. Subse- 
quently creasote treatment was abandoned, and Bei^eon's treatment begun. 
Under the latter he gained weight rapidly, three and a half pounds in one 
week, and stated that he felt better (notably stronger) than when under crea- 
sote treatment, except for his throat, which again became sore and irritable, 
and in consequence of this the sputa notably increased. Patient again im- 
proved in every way, so far as symptoms were concerned, when he employed 
inhaler with creasote and gaseous injections at the same time ; the latter di- 
minished the number of moist r&les in the right lung near, or over, the seat of 
the cavity. 

Case JX. — This patient had a very obstinate cough, and lost considerably 
in weight; had pains in chest, was hoarse, and expectorated moderately, 
sputa showed numerous bacilli. 

Physical examination showed evident signs of pulmonary consolidation at 
the right apex. He complained of feeling always tired, had diarrhoea and 
dyspeptic symptoms, which he attributed to malaria. Under creasote treat- 
ment he gained weight, improved in strength, cough diminished, pains in 
chest disappeared as well as sweats, hoarseness improved. After one and a 
half months' treatment he went to the mountains of Virginia, and there con- 
tinued to improve in every way, so that he felt himself almost well again. 
Later he took fresh cold, and cough became more frequent and intense for a 
time. Nine months later he informed me (February 26, 1888) that he had 
been in the mountains of Virginia all the previous summer, and whilst there 
increased twenty-five pounds in weight and felt much better in every way. 
During his sojourn in the mountains he used daily gaseous injections after 
Bergeon's method, and continued use of creasote inhalations, especially at 
night, but also in day-time. They always relieve his cough almost immedi- 
ately. "Sometimes he wears inhaler several hours at a time; sometimes 
nearly all night, even during his sleep." He would not be without it for any- 
thing ; it relieves his cough and breathing so much, it clears him out so well. 
Finally, after two months' trial he gave up Bergeon's treatment on account of 
fistula in ano, and resumed capsules of cod-liver oil and creasote, two after 
each meal, more than this number gave him dyspepsia. After some weeks 
he found on account of stomach (dyspepsia) he could not take capsules con- 
tinuously, but was obliged to take cod-liver oil pure one week, and the follow- 
ing week resume capsules. His stomach again became tolerant. He returned 
to New York City, October 22, 1888, having normal weight, and did well 
until one month ago (about January 26th), when he began to lose flesh again. 
During past month has lost seven pounds, still to-day (February 26, 1888) is 
stronger than last spring, weighs more, has no fever and no sweats ; cough far 
less troublesome — in fact, only annoys him at night, and is usually readily re- 
lieved by use of inhaler; sputa are whiter, less thick and viscid, diminished 
in quantity ; appetite fairly good, and he can do much more work than last 
spring mentally and bodily. Evidently, therefore, he h^s improved notably 
in 'the majority of his symptoms, although commencing to lose flesh again 
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during the past few weeks. This loss of flesh patient attributes to pains 
caused by fistula, other symptoms not being markedly worse. 

Examination of chest reveals a considerable area of dulness at right apex 
in front, in which there are present increased Tocal resonance, prolonged, rough 
expiratory murmur, hyper-resonance of cough ; some -crackling sounds heard 
during cough in first right intercostal space (which seems to indicate local 
softening). Right side of chest expands insufficiently, and the lung is evi- 
dently bound to chest walls by old adhesions. Left lung is healthy. I ad- 
vised patient to leave New York City as soon as possible, and to return to the 
mountains of Virginia. I also advised him to continue use of inhaler, and 
to use it many times in twenty-four hours, even though cough should not be 
very troublesome. I also urged him to continue use of creasote internally, 
,?ij at least four to six times in twenty-four hours. Cod-liver oil was, also, 
prescribed in addition to capsules if his stomach would support it. Except 
for chest condition, locally, I would find this patient improved in every way ; 
cough better, appearance better, no sweats, increased weight over that of last 
spring, stronger, sputa changed favorably, and much less in quantity. The 
chest condition is not obviously improved ; on the contrary, it is apparently 
somewhat worse. 

Case X. — This patient was a thin man of small stature, and had slight 
frame from birth. Two years ago he began to suffer from cough, moderate 
expectoration, pain in the chest, and loss of weight (five pounds), night- 
sweats at times, repeated slight hemoptyses. Took cod-liver oil and hypophos- 
phites and several other drugs for cough, and continued them a long while ; 
they never benefited him nearly as much as the creasote mixture and use of the 
inhaler; began this mixture under my care three months ago, and took it nearly 
a month regularly. During that time got rid of cough entirely, appetite 
improved, sputa came up easily, diminished in quantity, and from being 
green became yellow, pains in chest and throat disappeared, gained four 
pounds in weight, night-sweats disappeared, fever cured, and gained not- 
ably in strength. During nearly two months patient felt as well as ever. 
Within a few days has caught cold and again has cough, green sputa, and is 
constipated. When cough was absent, all signs of bronchitis disappeared. 
Prolonged high-pitched expiratory murmur with rough tone remained. Dul- 
ness over certain areas and increased vocal resonance did not disappear. 
(Note: Sputa under microscope within past few days showed numerous 
bacilli.) 

Case XI. — ^When case came under my care patient had suffered from obsti- 
nate cough during many months ; slight expectoration, no fever, some loss of 
weight. 

Physical examination showed consolidation at the right apex ; patient felt 
very weak; she was put on creasote treatment internally and by inhalation. 
Six months later cough had disappeared and patient felt well, her weight had 
increased two pounds (during three months of this period she was at North 
Elba in the Adirondacks). Physical signs were favorably modified, the ex- 

26 
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piratlons being less prolonged and harsh. In month of September, seren 
months after treatment was begun, patient caught a cold, with increase of 
cough and expectoration. This yielded in a few weeks to the creasote treat- 
ment. Again patient did very well during a period of six or seven months, 
during which time she. had no cough or expectoration ; she then took another 
cold. One month after the occurrence of this. I saw her again, and found the 
local condition again somewhat worse. Indeed, there was evidence of some im* 
plication of the left lung. Upon close questioning of the patient I discovered 
she intermitted her medicine when she thought herself well and the cough 
had disappeared. Eight months later (May 12, 1888) I received a letter from 
this patient, who during time mentioned had been residing in Nashville, Tenii., 
from which I take the following : *' I am glad to be able to send you a favor- 
able report of my health. During the winter I had only one cold, it was very 
severe, but I have now gotten completely over its effects. After seeing you last 
September, I took creasote internally for about two months, and again for one 
month in February when I caught cold. The only trouble I have now is, that 
reading aloud sometimes makes me hoarse, especially in the early morning. My 
appetite is very good, and I can draw long breaths without difficulty, bowels 
are regular, no fever or sweats, and I have been able to accomplish more 
work without fatigue than during the two preceding winters. I have not been 
weighed for some time past, but I know that I have not lost flesh." 

Case XII. — Saw case first time seven years ago. At that time patient had 
evident tubercular infiltration of the different portions of left lung. Four years 
previously to date, when I saw her, she had suffered from pleuritis on the left 
side. At the time first mentioned, and after making trial of cod-liver oil, 
iodide of iron, etc., internally, antiseptic sprays to throat and counter-irritation 
to the chest ; finding it did not progress favorably, I gave her the creasote 
mixture of the Pharmacopoeia 3ij every four hours. The effect of this mix- 
ture, during the six weeks she took it, was to lessen pain in the throat, to 
diminish amount of expectoration, to lower temperature, to decrease fre- 
quency of cough, and to make patient feel stronger and in better health and 
spirits, although body-weight remained stationary. 

Six years later patient came again under my professional care, mainly 
because she was suffering from laryngeal phthisis at the stage and in the form 
of ulcerative disease. Since I had seen her she had lost much flesh and 
strength, and had suffered for several years from presumably tubercular dis- 
ease of the spine, which, under judicious treatment, had very greatly improved. 
Patient's spirits were very good, as he was by nature very buoyant and hope- 
ful. I immediately placed patient on mixture and inhalations of creasote, 
and made applications to her larynx of iodoform and morphine. After some 
weeks' treatment patient went to the mountains for the summer, during which 
time treatment was faithfully continued. Five months later she returned to 
New York not materially improved so far as lung or throat condition was con- 
cerned. The apex of the left lung was the seat of a moderate size phthisical 
cavity, and the right lung at its apex showed evident consolidation. One or 
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more of the ulcers of the larynx seen last spring were undoubtedly cicatrized, 
but new ones had appeared. She complained of dysphagia, of soreness over 
larynx,#ind of obstinate cough. Patient remained under my care, in New York, 
from October, 1887, until December, 1887, when, unimproved, she went to 
Ck>lorado Springs. During these two months and subsequently she continued 
creasote treatment most of the time. 

On January 27, 1888, Miss M. wrote me a letter, from which I take the 
following *' My throat is much better and seems to be improving all the 
time, though slowly, of course. Dr. T. said yesterday that the throat looked 
better than it has done since I have been here. The ulcer is better and there 
is much less swelling. Dr. T. does not think it necessary to change the treat- 
ment — {'. e., the creasote mixture and inhalation in any way, as I am doing so 
well now/' Later on, in same letter, she speaks of improved power of deglu- 
tition and of her ability to swallow eggs, meat-balls, and bread and butter. 
I received a letter from Dr. T., dated April 23, 1888, in which he speaks of 
new ulcer in larynx doing well, and states "no material change in pulmonary 
lesion,'' although patient has lost strength. Pain in throat and ear were 
present, and patient suffered from occasional attacks of dyspnoea, probably 
cardiac in origin. For the bright side. Dr. T. speaks of the appetite as won- 
derfully good, and of the patient as being " bright and cheerful always." 
About six weeks before writing me the creasote mixture (Jaccoud's) had been 
discontinued on account of dysphagia, and during a few days the inhalations 
were omitted, but later were resumed. Dr. T. mentions that the pulse, which 
had ranged a few weeks since as high as 130 occasionally, now keeps steadily 
about 96, and is of fair strength and volume. 

Patient is still at Colorado Springs (Dec. 1888) and has greatly improved 
in health. I am informed by her brother that latterly she has given up the 
creasote treatment, but for what reason, he could not tell me. 

Case XIII. — This patient, who had lived on a ranch in Wyoming Territory 
for several years, had suffered much from exposure, bad food, mental anxiety, 
etc. He had a cough for several months, and physical examination of chest 
showed signs of incipient phthisis. He was immediately put on creasote and 
cod-liver oil, which was subsequently changed to creasote mixture on account 
of stomach intolerance. Five months later he had improved somewhat in 
weight, strength, and general appearance. The appetite, cough, and dyspnoea 
were also somewhat improved, as well as the local signs in the chest. Owing, 
however, to the lack of fidelity on the part of the patient to the use of the 
creasote mixture and creasote inhalation, he did not improve as much, I am 
confident, as he would have done otherwise. During the winter I sent my 
patient to South America and back for the good effects of an ocean voyage. 
Apparently he derived no benefit from it. 

Patient died of advanced pulmonary phthisis on December 9, 1888. 

Case XIY. — ^This patient complained of weakness, cough, abundant sputa, 
hemoptysis, and loss of flesh during several months. Physical examination 
showed consolidation at the right apex. Immediately put on inhalation of 
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creaBote and alcohol, equal parts, ten drops to be inhaled every three honiB. 
In addition, she had, as internal treatment, at different times, ood-liver oil, 
the hypophosphites, and arsenic ; also, connter-irritation to the chest walls. 
At the end of a month, patient reported slow fever in evenings, cough di- 
ffUnithed, sputa more foamy, and less thick and green than they were previ- 
ously. One hemoptysis (slight). Sleep improved on account of diminished 
cough ; appetite good ; strength improved. Less tightness of chest. Slight 
improvement of local condition of lungs (once or twice dnring the month, 
when patient was using the inhaler twenty minutes every three hours, and 
renewing the drops each time throat was irritable and cough increased, by 
decreasing time to ten minutes, and pouring drops on sponge of inhaler less 
frequently, cough again lessened, and was not so distressing). NoU: At first, 
during several days, in a certain proportion of cases, cough will be increased 
by inhaler; later, it will usually diminish or disappear. 

Case XV. — This patient came under my care twenty-two months ago. At 
that time she had a cough, abundant purulent sputa, loss of flesh, slight daily 
rise of temperature, occasional chilly feelings, and was very weak. She had 
never spat blood. The right lung contained a quite large excavation at the 
apex. The left lung was in fairly good condition, showing a certain amount 
of pleuritic thickening and generalized bronchitis of the larger tubes. This 
patient, who had tried extensively cod-liver oil, the hypophosphites. and 
appropriate changes of climate, was placed by me on the mistura creasoti and 
creasote inhalation, under which treatment many of her symptoms improved, 
notably during the summer. From that time until April 22, 1888, a period of 
twenty-one months, I had little or no knowledge of her, when her husband 
wrote me a letter from Kittrell, X. C, from which I extract the following : 
" We are keeping up the fight bravely, in Mrs. L.'s case, and I can almost say 
she is as well as two years ago. These two years have been years of varied 
treatment with medicine and climate. After leaving New York, in 1886, we con- 
tinued your treatment (t. e., creasote mixture and inhalation) for some months. 
I think the creasote internal treatment was of unquestioned value. The 
stomach was, and continued in better condition for a long period, than it had 
been for some years. Of the inhalation, I cannot say so much. Its effect, 
after continuous use, was too drying, irritating to the throat, due, I presume, 
to the ether. It had to be suspended frequently, but when resumed, produced 
the same results, and, after a quite severe acute attack it was definitely, under 
her physician's advice, given up. Since then her treatment has varied much. 
For several months the Bergcon treatment was used with very questionable 
results. She remained in St. Louis all the winter of 1886-87 in comparar 
tively g6od health. Last summer we spent in Dublin, N. H., where we 
remained four months without calling a physician." ** Mrs. L. 's left lung ia 
absolutely sound. The breaking down of the right lung has not apparently 
increased. Her weight is about the same as two years ago, and strength not 
perceptibly less. She walks two or three miles on a level without fatigue, 
though, of course, any up hill produces shortness of breath." Throughout 
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this whole period there has been a slight eyening fever, though ordinarily im- 
perceptible to her, say half a degree to a degree ; in the acute attacks rising to 
two or three degrees. She sleeps better; appetite better ; coughs less at night 
than two years ago, and her stomach and digestion are, on the whole, better, 
though, of course, subject to occasional slight disturbance. 

£arly in May Mrs. L. came to New York, and I saw and examined her on 
two occasions. In reply to my questions she says she is stronger, coughs less, 
expectorates less, and sputa whiter in appearance, and has a better appetite 
and digestion than two years ago. Her former night-sweats are cured, and 
at present she has little or no rise of temperature. Her general appear- 
ance is much improved, and to look at her one would hardly suspect grave 
disease. She has, indeed, gained several pounds in weight during the past 
three years. The cough at present annoys her very little during the day, and 
the cough and expectoration are principally limited to night and morning, 
when she empties her cavity. Physical examination of chest showed that the 
cavity at the apex of the right lung has not contracted in a very notable 
manner during the past two years. It seems to be empty, as few or no gurgles 
are heard over its site. Left lung is apparently in quite good condition rela- 
tively, although expiration is prolonged, high-pitched, and harsh under left 
clavicle. The left lung is doing double duty, as is shown by the extension of 
resonance and the very complete dilatation of the parenchyma. The area of 
the left lung, by its inner margin, goes considerably beyond its normal limit 
toward the right. 

On several occasions, latterly, this patient was obliged to interrupt the use 
of creasote internally, because it apparently caused unpleasant cardiac palpi- 
tations after taking it a week or ten days regularly. I ordered her to take one 
grain strophanthus tablets the next time she experienced palpitations whilst 
taking creasote internally, and to repeat them four times in twenty- four hours, 
hoping in this manner to obviate the unpleasant symptom and to be able to 
continue a useful remedy. 

Patient died in New York, under my care, Nov. 8, 1888. Dr. G. L. Pea- 
body made the autopsy in my presence, and found the intra-pulmonary condi- 
tions to be essentially those which I had recognized as existing before death. 

Case XVI. — ^This patient is a lady, nineteen years old, who resided at 
Farmington, Conn., when she came to see me professionally, April 12, 1887. 
She had been nursing during several weeks, a brother who died of advanced 
pulmonary phthisis, at the age of thirty years. During the illness of her 
brother my patient had endured much fatigue and anxiety. She lost her 
appetite, a considerable amount of flesh, and began to suffer from an obsti- 
nate, dry cough. Examination of her chest revealed the physical signs of 
pulmonary consolidation at the left apex. Immediately she began the use 
of creasote mixture and creasote inhalation. 

On May 24, 1887, there was little improvement in symptoms. On May 12, 
1888, nearly one year later, I received a letter from this lady, who was then 
in Georgia, who writes: "I came south last September after passing the 
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summer in Connecticut. I took the creasote mixture and inhalations until I 
came south. Since then I have been quite well, and gained in weight until 
about a month past. I think it is due to my taking cold and being so very 
busy. I am thinking of sending home for the creasote mixture. I am very 
glad you asked me to give a full account of myself, as I wanted you to know 
that I still expectorate every morning and often during the day." 

Case XVII. — This patient called to see me first on October 27, 1887, in 
company with his medical adviser, Dr. S. W. Gerow, of New Pal ts, N, Y. 
He had a tickling cough lasting eight months, with some improvement 
during the summer, but never entirely disappearing, had lost some flesh and 
strength. Expectoration very scanty, no hemoptysis. 

Examination of right lung gave all the physical evidences of the first stage 
of phthisis. Creasote treatment was advised. On May 24, 1888, seven months 
after beginning this medication, I received a letter from Dr. Gerow, from 
which I extract the following verbatim : '' The patient, S. G. J., did not use 
inhalation, but commenced at once the use of creasote as advised and with 
the best of results. Cough gradually improved, appetite and weight in- 
creased, and he has again resumed his usual occupation of bookkeeper. Has 
at present very little cough, some hoarseness. The area of dulness in apex 
of right lung much less." 

Case XVIII. — This patient came to consult me in regard to his throat at 
the request of Dr. Henry Schweig, of New York City. He was suffering from 
dysphonia, dysphagia, some dyspnoea, loss of flesh, slight elevation of tempe- 
rature, moderate expectoration and cough, and slight night-sweats. On ex- 
amination I found an advanced oadematous condition of laryngeal phthisis 
and evidences most distinct of pulmonary consolidation at the right apex. 
Under creasote treatment internally, this patient improved in a remarkable 
manner. His cough became far less troublesome, his pain in throat disap- 
peared almost entirely, his power of deglutition improved, his dyspnoea was 
lessened, his general appearance was improved, and from pale and waxy 
looking, he became quite healthy in aspect. The sputa did not decrease, 
nor were they modified favorably in appearance; expectoration was made 
easier. 

Patient said that he felt very well, except for incomplete loss of voice 
and considerable remaining dyspnoea due to the intra- laryngeal condition, 
which was still that of pronounced swelling and stenosis due to oedematoua 
infiltration. Examination of chest afler one month's treatment revealed 
much smaller area of dulness at the right apex, less hyper-resonance of the 
voice, disappearance almost of bronchial breathing. Larynx was also im- 
proved, and the oedematous condition of the arytenoid cartilages had dimin- 
ished, and there was less muco-purulent secretion visible locally. (This im- 
proved condition of the larynx was presumably due, to a large extent, to the 
local treatment of Dr. Schweig, which consisted in two or more applications 
of the galvano-cautery to the infiltrated arytenoid cartilages and usual appli- 
cations of sprays and powders locally. ] I feel constrained to add that the 
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sputa of this patient, although examined carefully by Dr. Louis Heitzmann, 
did not reveal the presence of tubercle bacilli, but merely the microbes (staphy- 
lococci and streptococci) of ordinary inflammation^ which were found in rela- 
tively large numbers, pointing to the severity of this condition. This fact 
has, perhaps, an important bearing on the correct translation of some intra- 
laryngeal conditions accompanying pulmonary phthisis, as showing their non- 
tubercular nature, and the possibility of their being greatly and favorably 
modified by local treatment. This patient died about six months subsequently 
of laryngeal and pulmonary phthisis. 

Appended Cases. 

Case XIX. — Lizzie H.,* aged thirty-one, United States, school teacher. 

Oct. 26, 1887, patient admitted to hospital. Until April, 1887, enjoyedgood 
health, then began to have cough and expectoration, occasional night-sweats 
and diarrhoea. In the fall of same year symptoms became more marked and 
expectoration became muco-purulent, formerly white and frothy. She, during 
this time, has lost flesh and grown much weaker, being unable to do any 
work. On admission patient was very feeble, unable to leave her bed. 
Examination of lungs showed signs of softening at both apices. Immediately 
was put on creasote treatment. Night-sweats at first were frequent, at the 
end of four weeks became less so, but returned from time to time ; expec- 
toration and cough diminished ; by slow degrees strength began to return. 
Appetite, as a rule, good, but frequently for several days there would be a dis- 
taste for all food. Patient remained in hospital for five months, and was 
greatly improved, being up all day, slept well at night, weight increased, and 
appetite more regular. 

On March 5, 1888, patient was able to take the journey to Colorado Springs, 
with but little fatigue, and improvement there has continued, the same treat- 
ment being kept up. In addition to the above it may be said that various and 
distressing symptoms were treated from time to time symptomatically. 

Case XX. — Victor D.,* male, aged forty years, single, Belgium, teacher. 
Admitted to hospital December 8, 1887. Previous history as to time some- 
what indefinite ; probably less than one year. During last six months has 
lost considerable flesh and strength, some cough, worse last few weeks, with 
night-sweats and dyspnoea. Changes at both apices ; expiration prolonged, 
raised in pitch; increased voice and breath sounds; few moist sounds and 
some pleuritic rales. 

14/A. Patient was put on creasote treatment internally and inhalations. In 
addition to the above, for almost two weeks, patient was put on potass, iodid. 
and hydrarg. biniodid. 

January 12, 1888. Having been on creasote treatment nearly one month, 
patient left hospital : cough, night-sweats, and dyspnoea were much better, and 
treatment was continued at home. , 

1 Com reported by Dr. Charles F. Collins. 
* Case reported by Dr. Charles F. Collins. 
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May 4, 1888. Patient came to the hospital and reported himself as being in 
better health than for some time past. He takes a long walk every day, fol- 
lowed by no fatigue ; appetite and digestion are good ; there is no cough, 
expectoration, or night-sweata, and weight has been increasing. 

Case XXI. — Acute pneumonic phthisis in a young woman twenty years of 
age, following first child-birth. In this patient breaking down of lung tissue 
progressed very rapidly, so that at the end of one month a cavity had formed 
at the right apex and another one in the lower lobe of the left lung. There 
was much cough, sweats, purulent expectoration, rapid loss of flesh and 
strength, and continuous high temperatures. Patient was put on combined 
creasote treatment, and improved for two weeks in a very manifest manner. 
Her cough diminished, expectoration diminished, and temperature was 
lowered. Her strength also augmented considerably ; she then took a fresh 
cold and her improvement ceased for a time. On several occasions her sputa 
were examined, and each time a considerable number of bacilli were found. 
As to whether they diminished in number under treatment could not be 
satisfactorily determined. 

The points of interest in this case were mainly two : First, patient took 
increasing doses of creasote, until she took sixteen minims daily, divided in 
three doses, after each meal, without showing during several days, even when 
the latter doses wer^ reached, any stomachal intolerance. Finally, however, 
this intolerance was manifested, and, on this account, for some days the treat- 
ment was stopped, and then resumed again later, with smaller doses several 
times daily. On questioning this patient, it wad noted that she always had 
very good digestion, and that in her immediate family no one had ever suf- 
fered from dyspepsia. The urine of the patient was examined on many 
occasions, before and after she had taken creasote internally. Before all 
treatment she had a trace of albumin in her urine. This trace remained the 
same; it did not increase in quantity, nor did it disappear entirely. When 
she was taking sixteen minims of creasote daily, internally, and also making 
frequent use of creasote inhalations, creasote was shown to be present in her 
urine by a very marked deep brown coloration^ with the addition to the urine 
of a few drops of the tincture of the chloride of iron. The iron test was em- 
ployed at the same time with normal urine, and gave no such reaction, and 
also with the urine from a patient who was taking salol. In the latter case 
the iron tincture gave a precipitate of a bluish or violet color. 

In this place, and before giving my conclusions to this paper, permit 
me to add a few words which I believe are important to bear in mind. 
All of us know how readily one may be deceived by tabular state- 
ments, or, indeed, occasionally by reported cases. It is so easy to 
prove too much ! Whilst error, however, often arises from the over- 
valuation of a particular drug, it is possible to under-estimate the 
utility of a real addition to our curative means in this line, when 
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judged after a similar manner. Therefore it is that final remarks or 
reflections, more or less in the form of conclusions, must frequently 
be added, so that a correct opinion should be formed of what a writer 
really believes. 

I am convinced, in view of what I have seen, the proofs of which I 
have stated, and notwithstanding their imperfect character in many 
particulars, that we have in beechwood creasote a remedy of great 
value in the treatment of pulmonary phthisis, particularly during the 
first stage. Not only does it lessen or cure cough, diminish, favor- 
ably change, and occasionally stop sputa, and relieve dyspnoea in very 
many instances ; it also often increases appetite, promotes nutrition, 
and arrests night-sweats. It does not occasion hemoptysis, and rarely 
causes disturbance of the stomach or bowels, except in cases in which 
it is given in too large doses. 

There is a fair amount of evidence to show that by its long-con- 
tinued judicious use, it may and will modify favorably the local 
changes in pulmonary phthisis, and how it does this I have pointed 
out previously, as far as I was able. Whether or not it has any direct 
anti-bacillary effect when given internally, or by inhalation, or both 
combined (the latter method being, in my judgment, the most efficient 
one), remains as yet to be determined in a more accurate manner. It 
is certainly an unobjectionable medicament from any point of view. 
It is easy of administration, it is adapted to the majority of sufferers 
from pulmonary phthisis everywhere ; it may be used with some ad- 
vantages at all stages of this disease, even the most advanced, and in 
my eopperience it has proven itself superior to any other medicinal 
treatment with which I am familiar. 

That in all cases the nutrition is the cardinal factor to be always 
kept in view in the treatment of pulmonary phthisis, no matter what 
method or course be followed, is, I believe, as true to-day as it always 
has been from the clinician's standpoint, and without regard to the 
passing theories which may be adopted in regard to the precise rSle or 
influence of microbes in the pulmonary structures. The words of 
Dujardin-Beaumetz^ seem, in this connection, of much value : 

" There do not exist several medications of phthisis ; there is but one, that 
which addresses itself to the nutrition ; the others are only adjunct methods, 

1 Le^on'H de Cllniqne Tbdrapeutfqu«, t. 2, p. 647. 
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which become dangerous if they succeed in afTecting unfavorablj a single day, 
a single instant, the digestive functions." 

Or those other words of E. L. Trudeau :* 

" It should be kept in view that so long as the tissues present a favorable 
nidus for the development of the bacilli, the destruction of a portion of them, 
if this should be found feasible, would not necessarily eradicate the disease." 

To the end of altering those chemical and vital changes in the organ- 
ism which allow of the growth of the microbe, ^' thus far those condi- 
tions which promote bodily vigor have alone been found effectual." 

Note. — Since writing the foregoing paper, I am much gratified to 
find that so distinguished an observer as Dr. Austin Flint has em- 
ployed the combined creasote treatment, internally and by inhalation, 
with great benefit in ten cases of phthisis pulmonalis (vide New York 
Medical Journal^ Dec. 8, 1888). 

1 Medical News, p. 490, Hay 6, 1888. 



THE CONTINUED FEVERS OF THE MISSISSIPPI 
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There have prevailed in this region, during the last twelve or 
fifteen years, very many cases of continued fever, occurring at all 
seasons of the year and apparently uninfluenced either in frequency or 
gravity by thermometric or barometric conditions. There is one class 
of cases beginning distinctly as malarial, so declared by the character- 
istic phenomena of intermittent or remittent, which either, through the 
potency of the morbific agent or through co5peration with a second 
infection (supposably typhoid), resist the ordinary remedies usually 
effective to combat the malarial poison, which lose, gradually as they 
progress, their distinctive feature of periodicity and merge finally into 
the continued type, and to which we give the name of typho-malarial. 
There is another class of cases whose onset is most insidious, preceded 
by a shorter or longer prodromic period, soon recognized not only by 
their continuity but by their characteristic thermometry and by the 
accompanying phenomena developed pari passu with the progress of 
the disease and the gradual elevation of temperature, and which we 
designate as true typhoid. Between these two classes of cases we 
have this intermediate type presenting so great a diversity of phe- 
nomena and so little uniformity of symptoms as to create much con- 
fusion and to elicit a variety of conflicting opinions as to the patho- 
logical cause, and precluding anything like accord as to its classification 
and nomenclature ; and the treatment is reduced to experimentation 
or to the administration of a variety of remedies totally diverse in their 
known effects upon the system. 

It is with the view of inviting discussion rather than with the hope 
of shedding any material light upon the nature of so interesting a form 
of fever, that I propose to give a brief description of the clinical 
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features drawn from the many cases which have fallen under my in- 
dividual observation, chiefly in private practice, during the last twelve 
or fifteen years. 

That the diagnosis is obscure is very generally admitted and most 
practitioners are content to say that they have to deal with typho- 
malarial fever and claim that greater nicety of differentiation is of little 
practical importance in a therapeutical point of view. In previous years, 
and with less experience than I possess to-day, I readily accepted this 
nomenclature, in at least the majority of such cases, and I was ready 
to admit the actual existence of such a form of fever as typho-malarial, 
or rather if not a real amalgamation of the two morbific causes, at any 
rate, their combined and simultaneous action upon the system ; but 
greater familiarity with the clinical features, and more frequent and 
repeated observations of the effects of remedies have compelled me to 
doubt the correctness of this diagnosis, and have forced me to the con- 
sideration of the question as to the identity of this type of fever. 

The utter failure of all the so-called antiperiodics and antimalarial 
remedies to control or even to mpdify the febrile action would seem 
to exclude malaria, in the ordinary acceptation of that term, as a 
pathological factor — quinine, the most potent of all these agents, has 
been given in doses large and small, without other appreciable effects 
than more or less disturbance of the nervous system and digestive 
organs ; so that to-day its use is very generally abandoned after a few 
tentative doses, for the first two or three days at most, during the com- 
mencement of the attack. 

The invasion of the disease is, in a certain proportion of cases, gradual 
and insidious, as in ordinary typhoid, the patient complaining for 
some days of general malaise, debility and lassitude, with anorexia, 
before being compelled to take to bed — in the larger portion a chill is 
the initial symptom, although seldom so marked or prolonged as in 
ordinary intermittent fever; subjective sensations of chilliness, how- 
ever, recur from time to time throughout the duration of the illness, 
without regularity or notable periodicity, such as belongs to fever of 
the malarial type. 

Symptoms referable to the nervous system are only such as indi- 
cate debility and a vague discomfort which can hardly be described by 
the patient ; there is no actual complaint of pain unless in a very few 
exceptional cases, and in these the suffering is referred to the joints. 
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without swelling or other signs of inflammation, so that there is a great 
similitude between them and the dengue or so-called '^ break-bone " 
of the Southern States. Now and then insomnia becomes a feature, 
but seldom leading to or followed by any disturbance of the intellec- 
tual faculties, so that delirium of any kind can hardly be said to con- 
stitute one of the characteristics of this fever. 

Disturbance of the digestive organs, mainly the stomach, in the 
form of nausea, sometimes persisting for days and accompanied by 
vomiting of bile and mucus, occurs not unfrequently. There is often 
complaint of " heart-burn " and a little tenderness on pressure in the 
epigastrium. No palpable enlargement of the liver or spleen occurs. 
Diarrhoea is an exception to the rule, the bowels continuing to act 
normally throughout the duration of the disease, with perhaps a ten- 
dency to constipation, and requiring the administration of an occasional 
mild cathartic. So few are the exceptions to this rule that I can 
easily recall, from a large number, those rare cases in which disten- 
tion (tympanitic) of the abdomen or diarrhoea occurred. In such we 
have to fear intestinal hemorrhage, which, though rare, is, when occur- 
ring most commonly, profuse and immediately threatening to the life 
of the patient. 

The appearance of the tongue is neither uniform nor characteristic, 
generally remaining moist throughout the attack, and but slightly 
coated with a white or yellowish fur, and never becoming dry, glazed, 
or blackened as in ordinary enteric fever. Nor do we ever observe 
aordes upon the teeth or gums. 

The skin is, for the most part, dry, but is not unfrequently soft and 
moist, even while the temperature is highest. The pulse is usually 
soft and more or less accelerated, from 90 to 120, but varies much in 
rate from day to day, and even hour to hour, and shows no constant 
relation to the existing temperature, and is rather an indication of the 
amount of debility than of the fever. 

The most prominent feature of the disease is the temperature as 
shown by the thermometer, which is so remarkable for its irregularity 
as to constitute a phenomenon almost diagnostic of this form of fever. 
The accompanying tables kept during their progress will show the be- 
havior of the temperature, in the one case as uninfluenced by any 
medication, and in the other as somewhat affected by antipyrin. 

In Case I. the thermometiic observations were begun on the fifth 
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day of the attack, counting from the time when the patient first began 
to feel unwell. There had been no distinct chill nor rigor, and noth- 
ing more complained of than general lassitude and debility. There 
occurred At no time either headache or pain in any other region of 
the body. The abdominal walls were relaxed and soft, and the bowels 
moved naturally every day or two without more than an occasional 
and minute dose of calomel. There being no special indication for 
medication beyond the debility and emaciation, and the temperature 
not being excessive, nothing more was administered than moderate 
quantities of nourishment and stimulants. 

Thus was afforded an excellent opportunity of observing the natural 
course of this form of fever which would seem to be characterized by 
one clinical feature alone, namely, the great irregularity of the tem- 
perature, which is especially notable during the first few days of the 
invasion or we might say the forming period of the fever. We note 
at once how different are the temperature tracings from those which 
occur in fever of the malarial type on the one hand, and those of 
typhoid fever on the other. 

As happened in Case II. here recorded, the onset of the fever 
is sometimes sudden, so that a high temperature is reached on the 
first day, perhaps the highest at any time during the illness, but un- 
like malarial fever there is no sufficient fall to constitute either an 
intermission or even a distinct remission. More commonly the eleva- 
tion is gradual, as occurred in the first case, approximating the curves 
of typhoid, but not with that regular gradation where the evening and 
morning temperatures respectively are higher than the day before. 
When the fever has been fully developed, the course of the tempera- 
tures resemble very closely that which marks the progress of phthisis 
pulmonalis, so that, if seeing the patient for the first time, there should 
be more or less cough with some physical signs superadded, as slight 
rfiles in the upper region of the chest, we might fear we had to do with 
this disease in its earlier stage. I have seen this error of diagnosis 
committed on several occasions, which was corrected by the progress 
and favorable termination of the case. 

Defervescence does not always correspond with improvement in 
the general condition of the patient, since it often happens that con- 
valescence is practically established while there yet occurs a daily rise 
in the temperature, either in the morning or evening. In some this 
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defenrescence is gradual (by lysis) as in typhoid fever, in others 
suddenly (by crisis), in these latter the temperature commonly fidling 
below the normal for several days in succession. 

The disease is characterized by no constant or uniform indications 
of any anatomical lesions, while the mortality is so low as to furnish 
few opportunities for necroscopic investigations. 

I am inclined, then, to the belief, founded upon the clinical features 
and upon the effects of remedies, that we have to deal with a distinct 
type of continued fever not hitherto described, so &r as I know. The 
classification and nomenclature must be determined by future investi- 
gation to discover and mark the identity of the special germ to which 
most probably its origin is due. The differentiation from malarial 
fever on the one hand and typhoid on the other is of much importancCi 
since we may thus avoid an unnecessary and even harmful medication, 
and by expectant treatment permit that favorable termination which 
nature is competent to effect. 
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